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Scientists Polled on Crisis in Russian S&T 
95740003A Moscow VESTNIK ROSSIYSKOY AKADEMII 
NAUK in Russian No 9, Sep 1994 pp 771-778 


[Article by Doctor of Sociological Sciences Yelena 
Zinovyevna Mirskaya, head of the Sector of the Soci- 
ology of Science of the Institute of the History of Natural 
Science and Technology imeni S.I. Vavilov of the Rus- 
sian Academy of Science*Present and Future’’—first 
two paragraphs are VESTNIK ROSSIYSKOY AKA- 
DEMII NAUK introduction] 


[FBIS Translated Text] The general socio-economic 
crisis in the country has also seriously affected Russian 
science, including academic institutes. Many pubiica- 
tions devoted to this theme draw apocalyptic pictures: 
Not every scientist is provided with a minimum living 
wage, there 1s no money to huy new instruments and 
repair old ones, there is nothing with which to pay for 
reagents and electric power, which are necessary for 
experiments, for books and journals.... 


Just what is the real state of affairs? How do scientists 
themselves assess the situation? What, in their opinion, 
is it necessary to do to change it? These and other 
questions are examined in the article published below. 


The pilot study' of scientific collectives of a number of 
institutes of the RAS [Russian Academy of Sciences], 
which was conducted in March of this year, had the goal 
to identify both the assessment of the crisis that has 
formed in Russian science and the self-assessment of the 
activity of scientists. At each of the 13 institutes (four in 
the humanities and nine in the natural sciences) three 
“full-fledged” laboratories (sectors) with a typical set of 
personnel were singled out. The total population came to 
412 people and was distinguished from the general 
population of scientific personnel of the RAS by a 
slightly higher percentage of the youngest and oldest 
scientists, as well as doctors of sciences and women. 


The study was conducted on the basis of a single stan- 
dardized questionnaire, the five sections of which 
included 45 questions. The gathered material was pro- 
cessed on the basis of the program SPSS Release 4.1 for 
IBM VM/CMS. One hundred fifty four tables of linear 
distributions of the responses to the questions and cross 
correlations of several of them with each other or with 
the sex, position and specialty of the respondents were 
drawn up. 


Let us examine the most interesting results that were 
obtained for each of the five sections. 


The Situation in Science 


The scientists were invited to assess the state of scientific 
search at the moment of the conducting of the survey for 
the Academy of Sciences as a whole, in their scientific 
field and in their subdivision, choosing one of three 
assessments: “satisfactory,” “critical” and “research has 
actually halted.” From 65.6 to 93.5 percent of the 
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respondents stated that scientific research was on the 
verge of crisis and even beyond it. It 1s interesting here 
that whereas only 6.5 percent of the respondents regard 
the state of affairs on the scale of the entire academy as 
satisfactory, 34.3 percent regard it as satisfactory in their 
subdivision. Perhaps, the usual overstatement of the 
self-appraisal and (or) a general negative attitude toward 
the academy exists here. However, a different interpre- 
tation is also very likely: Scientists assess more realisti- 
cally the state in the sphere, in which they are directly 
employed, in other words, the overall situation 1s not as 
bad as it seems to them intuitively. If we look at the 
distribution by specialties, the situation 1s worst of all in 
chemistry. 


Among the main causes of the crisis in science there were 
named with the greatest frequency inadequate financing 
(75 percent), the intensification of the overall socioeco- 
nomic disintegration (68 percent), errors in state policy 
with respect to science (53 percent), the lack of a strategy 
and tactics of the reorganization of science (47 percent). 
The remaining causes (including the lack on the part of 
society of needs for scientific developments) were not 
considered particularly significant (less than 25 percent 
each). Such a choice testifies, in our opinion, to the 
underestimation of the deep-seated reasons and concen- 
tration on obvious, but secondary factors and on the 
“fault” of administrative structures. 


The scientists were also invited to qualify their own 
work, moreover, in dynamics: before 1991, in 1993 and 
in a forecast for 1994-1995. From 86.6 to 77.3 percent of 
the respondents regard their work as not lower than “the 
average international level.’ Here among the directors of 
subdivisions the self-assessment is higher than among 
scientific associates, wile for women it is nearly the same 
as for men. As was to be expected, the overall dynamics 
is negative, that is, all the assessments with time 
decrease—the share of the work that corresponds to 
international standards is slowly declining. 


Judging from the responses to the question about the 
prospects of Russian science, the majority of scientists 
are pessimistic (realistic?). Thus, 57.4 percent are certain 
that it will continue to go to ruin; 16.4 percent find it 
hard to give an assessment; but 28.7 percent still believe 
that the period of crisis will pass, domestic science will 
find a worthy form of existence. 


On Legislative Activity 


The preparation, discussion and passage of laws per- 
taining to science, as well as their content merit special 
analysis. Only the ascertainment of whether scientists 
regard these laws as effective and their passage as neces- 
sary, whether they believe legislative activity is impor- 
tant, and whether they are participating in it, was 
included in the task of our study. 


The obtained results speak for themselves and do not 
require commentary. Thus, for the entire sample the 
share of people informed about any new legislative acts 
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concerning science 1s about 14 percent, while among 
women it 1s even less—6.5 percent. The opinions about 
the effect of the corresponding legislation on the func- 
tioning of science were broken down as follows: Only 5 
percent of the scientists consider such an effect as 
positive, in the opinion of 70 percent it simply does not 
exist, while 25 percent believe that it is negative. 


There is a noteworthy detail: Women doubt the effec- 
tiveness of legislation even more greatly than men, 
although both in principle understand its importance. 
Apparently, this explains the relatively high and iden- 
tical percentage of people (22.4 percent) for men and 
women, who want to take part in the preparation of draft 
laws. Thus far only 6 percent, for the most part women, 
have taken part in this work. 


The Motivation, Sentiments and Intentions of Scientists 


If we were to try to describe the “general professional 
state”’ of the associates of academic institutes as a whole, 
it is, of course, poor, as is already evident from the 
responses on the first section. This is natural—it wouid 
be odd to expect a good mood in the country, which is 
enveloped by a deep crisis, and especially among those 
people, whose sphere of activity has lost its former 
importance. However, contact with scientists during the 
study, as well as their responses to the questionnaire give 
grounds to speak of less pessimism than one might 
expect, extrapolating the sentiments which were 
recorded just recently. 


In the past six to eight months a kind of differentiation 
of scientific collectives has occurred: As before a passive 
doomed mood is typical of many, but in some profes- 
sional activity has been stepped up appreciably. For the 
present it is hard to name unequivocally the reason for 
such changes, but I would like very much to believe that 
they are connected with the system of grants, which has 
appeared in Russia, and with the selective financing of 
scientific research. 


It is necessary to note the extremely deep devotion of 
academic scientists to their occupation. Responding to 
the question about what is now keeping them in Russian 
science, the majority named “the reluctance to change 
one’s orientation in life’ (55 percent), having linked such 
reluctance in part with the existence of a real opportunity 
to continue research (13 percent) or with hopes for the 
improvement of the situation (19 percent). Among the 
responses offered in the questionnaire was the version 
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“the impossibility of changing one’s orientation tn life.” 
It was assumed that middle-aged or simply inactive 
people, who want to, but cannot change anything, would 
prefer it. As a whole more than two-thirds of the respon- 
dents chose both of the mentioned responses, which 
gives one full reason to assert: The absolute majority of 
scientists do not visualize themselves outside of science 
and cannot believe in the cutback of the work being 
performed by them in the field of biology, physics. and 
chemistry. 


It is surprising, but in the present situation the share of 
people who are satisfied with with their scientific activ- 
ity—28 percent (70 percent are not satisfied, 2 percent 
found it hard to respond)—is quite high. Some of them 
are content more with the very fact of a continuing 
customary job than with the actual achievements, but in 
a number of scientific subdivisions (particularly at 
biology institutes) we observed intense research and 
genuine enthusiasm. 


There were named among the factors, which are respon- 
sible for dissatisfaction, the low wage (73 percent). the 
impossibility of conducting full-fledged research (52 
percent), the decrease of experimental (28 percent) and 
publishing (28 percent) opportunities, a sense of the 
superfluity of one’s work (24 percent), the inadequacy of 
the supply of information (24 percent), and the break- 
down of professional communication lines (20 percent). 


One must not think that 73 percent of the scientists are 
experiencing dissatisfaction precisely and solely because 
of the low wage. As the responses to a question of the 
next section showed, only 26 percent of the respondents 
rigidly tie the state of satisfaction-dissatisfaction with 
this parameter. 


In domestic sociological studies questions about what 
scientists value in their activity to the greatest degree and 
to what extent these most valuable possibilities are 
present in the current situation, were traditionally asked. 
On the basis of the responses to the first question a list of 
priorities (a very stable one), the places in which are 
broken down subject to the popularity of each possibility 
among the scientists, was formed; an estimation of how 
each position is being realized was formed on the basis of 
the responses to the second question. The comparison of 
the corresponding data for 1994 and 1990 explains much 
in the general professional state and motivation of 
scientists. As it turned out, the list of priorities did not 
change, but, according to their assertions, there were 
incomparably fewer opportunities that are so valuable to 
scientists (Table 1). 
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Table 1. The Importance for Scientists of the Opportunities That Research Activity Affords Them, Percent 


















































Opportunity Importance Exists in reality 
1990 1990 1994 1994 
To use one’s knowledge, abilities 82 95 73 
To regulate oneself the workday, the job 82 91 69 
To develop one’s owr ideas 73 86 67 
To make one’s own contribution to science 67 86 36 
To lead a life that corresponds to one’s own tastes 58 79 | 43 
To implement onc’s ideas in practice 51 | 66 | 34 
Adequate material support 48 62 18 
To be independent of the vicissitudes of fate 48 66 22 
To serve society, the progress of mankind 37 60 35 





Whereas in 1990 more than 85 percent of the scientists 
stated the existence of the four first (main) opportunity- 
values, in 1994 only the first three were noted by the 
majority, while the rest ceased to exist for 57-82 percent 
of the respondents. 


Nevertheless all the respondents answered the first ques- 
tion about their further intentions, and the breakdown of 
the responses is very convincing: 79 percent intend to 
stay in the sphere of science, | percent do not, 20 percent 
found it hard to respond. 


There has formed in recent times the impression, which 
is supported by some mass media, that the firm desire 
not to leave the world of science ought to dispose 
Russian scientists to emigration. As a matter of fact, this 
means that science and the homeland are alternatives: 
Remaining in the homeland, it is necessary to leave 
science, while remaining in science, it 1s necessary to 
leave the homeland. Therefore, the identification of the 
emigration intentions of scientists and their desires and 
opportunities seemed essential. All the respondents also 
answered these questions. As it turned out, 30 percent do 
not want to leave under any circumstances; 50 percent 
want to leave for a specific period, with return; 20 
percent would like to leave for good. 


Of those who would leave forever, 40 percent (8 percent 
of the total number) would decide on such a step only on 
the guarantee of the offering of a scientific job in the 
country of emigration; the remaining 60 percent (12 
percent of the total number) would leave on the guar- 
antee of any job or even without such. 


The following data are interesting. Of those who would 
leave for a while, 75 percent do not have a real oppor- 
tunity for this, the overwhelming majority of those who 
are disposed to emigration also do not have it. Only a 
portion of the scientists, who are oriented exclusively 
toward scientific activity, noted the existence of such an 
opportunity. As a result of the entire sample only 4 
percent of those surveyed want to and can go abroad 
forever and another 12.5 percent want to and can for a 
while. These are scientific leaders and promising young 


people from subdivisions with stable international ties. 
There are no grounds to assert that the obtained percent 
of potential emigrants will be invariable in case of any 
sample, but now the order of magnitude is precisely 
such. 


Material Status 


In March 1994 the range of the wage of scientists of 
research institutes of the RAS was from 63,840 rubles 
[R] (junior scientific associate) to R145,120 (chief scien- 
tific associate). The 50-percent increment established for 
academic degrees was not paid. 


During the study it was found that the majority of 
scientists do not know either what their monthly wage 
should be or what it is in reality. (Many even asked the 
interviewers to give them this information after 
obtaining information in the personnel department or 
the accounting office.) Such ignorance testifies, most 
likely, to the fact that these people live not on their wage. 
And it is hardly obligatory to know its amount, if it is all 
the same incomparable to the necessary expenditures. 
Moreover, it is often hard to guess the real amount of the 
next payment: It depends not so much on the salary as on 
the amount allotted by the Central Bank and on the scale 
of the pressing payments of the institute, on which all the 
assets might be spent. The dates of the payment of 
money are also constantly being moved. It is no wonder 
that the interest in the wage is small: People have ceased 
to worry and be nervous due to meager sums. 


According to official data, at the beginning of 1994 
prices in Russia as compared with the “pre-perestroyka 
period” had increased on the average by 970-fold, while 
for some services they had increased 10,000-fold. The 
average budgetary wage had increased by 460-fold, in 
science it had increased by 260-fold. So that the people 
employed in this sphere have become poorer by a factor 
of approximately five to six. In 1993 for 56 percent of 
them the wage was less than the minimum living wage. 
What do scientists themselves think about this? What 
wage can ensure a way of life that is acceptable for them? 


Elderly scientists, who, while continuing to work, also 
receive a pension, consider their material status to be 
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relatively well to do. The representatives of this age As a whole the cited figures describe what is called 
group have, as a rule, furnished apartments and the “deferred demands,” which in third world countries 
necessary household appliances, su that their needs constitute the basic potential of the viability of the poor 
might perfectly well be limited to the minimum living __ strata of the population. It is clear, however. that for the 
wage (with the exception of cases of illness). As to young majority of Russian scientists, particularly for the 
people, the majority do not have apartments and the youngest and middle age groups, such a way of life for a 


reroll household — moreover, they have a long time is impossible: Training and education will not 
different notion of the satisfaction of primary needs and —_—ajiow them to tolerate forever a destitute existence. 


of an “acceptable way of life.” and they require far more 


money. What has been said leads to another important problem. 


As a whole the demands of scientists are very modest. Of The breakdown for the entire surveyed contingent 
all those who responded more than half (53 percent) revealed that 31 percent of the scientists do not have 
would be satisfied with an income that exceeds their additional earnings in the sphere of science. Among 
wage by twofold to fivefold, 34 percent—by sixfold to those who have them the most prevalent types of work 
tenfold. and only 13 percent regard as necessary atenfold —_ through the holding of another job and revenues are as 
(and greater) increase of pay. follows: work under economic contracts, in temporary 


The breakdown is differentiated perceptibly by age. In labor collectives—23.7 percent (1), Russian grants and 
the most ‘“undemanding”™ group candidates of sciences programs—30.7 percent (2), foreign grants and pro- 
40 to 60 years old prevail. Here there 1s not one scientist grams—16.5 percent (3), the holding of another job at 
under 30 and only 12 percent have not reached the other scientific organizations—1!3.4 percent (4) and 
40-year-old threshold. In the most “unsatisfied” group teaching work—8.2 percent (5). 

three-fourths are young people up to the age of 30 and 

one-fourth are scientific leaders: heads of subdivisions, The breakdown of additional earnings by age (Table 2) 
doctors of sciences, and men 49 to 60 years old. and sex (Table 3) is very interest. 





Table 2. The Breakdown of Types of Additional Earnings Subject to the Age of Scientists, Percent 












































Age I ypes of Jobs 
4 = = — 4 4 4+ 4 

Up to #0 91 485 1g? | ; | 485 | 40.9 114 
+— EE +. +. + 

31-40 28.6 28.6 143 214 7.1 | 28.6 | 1.36 
i a ee 4 4 + eens 

41-50 263 31.6 26.3 | 26.3 | 10.0 , 158 1.49 
EE wae | + 4 

$1-60 26.1 26.1 8.7 8.7 | 8.7 394 1.22 
ye | a | hI i i 

Over 60 316 21.1 15.8 | 15.8 | 10.5 | 316 | 1.26 
if i i i 








Table 3. The Breakdown of Types of Additional Earnings Subject to the Sex of Scientis‘s, Percent 


























Sex I vpes of Jobs 
j T } T } 2 aan 
4 | 2 43 4 s 6 K 
4 | one | | | 
Men 319 191 19} | 128 | 88 | 340 130 
| es ee | | j i j 
Women | 149 44.7 149 | 149 | 85 | 27.7 | 1.32 
i i i i j i l 





The gathered empirical material makes it possible to The opinion exists that male scientists more often work 
revise several fixed ideas. in more than one job and have an additional source of 

income than female scientists. This did not find confir- 
It is traditionally claimed that in our country young mation in the study: The “workload coefficient” does 
scientists were and are in a “discriminated” position. not depend on sex. moreover. as it turned out. women 


percent) of the surveyed young scientists received sup- 


port through domestic programs and grants. Thisismore = Russian Federation Minisier of Science B.G. Saltykov 
than in an other age group. once said somewhere that 90 percent of the domestic 
scientists have an extra job. and many of them have two 
and three. Having gotten into the press, the statement 
Judging from the obtained data, at present the greatest replaced the facts. The picture that the data of our study 


activity is typical of representatives of the age group of paints is different. The topicality of the question of extra 
41-50 veers. work outside the sphere of science is confirmed by the 


It is also customary to believe that scientists 31 to 40 
years old are the most active in professional activity. 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















JPRS-LST-94-036 
22 December 1994 


high percentage (96 percent) of the respondents who 
answered it. The responses are broken down very mean- 
ingfully: 20 percent earn money outside the sphere of 
science, 30 percent do not. but want to. 50 percent do not 
and do not want to 
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Thus. for the most part. young scientists earn extra 
money. the youngest are the most active ones: 32 percent 
of them are already working. while another 50 percent 
want to find such a position. With age such a desire 
decreases (Table 4) 





Table 4. The Existence of a Job Outside Science and the Actitude Toward It Subject to the Age oi ‘he Scientist, Percent 



































The directors of subdivisions value their time even 
more. Among them the share of the people. who do not 
want to divert their attention to work outside science. 
comes to nearly 80 percent. while among scientific 
associates the analogous figure comes to less than 50 
percent. and in the two oldest age groups (to which many 
directors belong) 1t come to 65 percent. One ought not 
think that directors have a higher wage or that they in 
general are better provided for materially. According to 
the new system of the remuneration of labor their salary 
cannot be greater than the salary of a lead scientific 
associate. True. they have broader opportunities to work 
at more than one job at scientific institutions 


Among the people who are engaged in scientific activits 
and make extra money in other spheres there are appre- 
ciably more men (72 percent). however. 1f you consider the 
intentions of both sexes. the picture may change. inasmuch 
as there are far more women with such intentions. 


Finally. there 1s a last piece of information that concerns 
the examined section of the questionnaire. Those who 
link unequivocally the satisfaction with scientific work 
with its pay make up 26 percent. for the rest other 
components of professional activity are also very impor- 
tant. Normal pay 1s a necessary. but not a sufficient 
condition of satisfaction. 


lL rgent Problems of the Organization of Academic 
Science 

After numerous debates about the necessity of trans- 
forming academic science it was interesting to ascertain 
the opinion in this regard of scientists themselves: What 
forms of the process of transformation seem preferable 
to them. The choice actually reduced to three versions 
and vielded the following breakdown: rapid radical 
transformations—S50 percent: slow. gradual transforma- 
tions—30 percent: preservation of the former academic 
traditions—20 percent. 


Inasmuch as the survey covered scientific subdivisions 
but not administrative structures. the loyalty to “former 
academic traditions” (especially ones that are preferred 
as an alternative to any transformations) seems too high 
The preferences are conspicuously linked with age: The 
older a person is. the more burdened he 1s by the 


experience of unsuccessful domestic reforms and the less 
inclined he 1s to endorse radical transformations in 
general. At the same time unconditional support for 
academic traditions was also expressed by 2 percent of 
the youngest scientists who perceive them. apparently, 
as a Standard of scientific activity. Radical or conserva- 
tive inclinations depend little on the position of scientist. 
but as a whole administrators want more rapid changes 
than scientific associates. Humanities scholars seem 
more conservative than natural scientists. 


Nevertheless. 80 percent of the respondents are 
expecting reforms. What changes do they consider 
urgent? The respondents were asked two questions: 
What should one change in the system of administration 
and what should one change in the system of the 
financing of academic science? In our sociological 
studies 10-20 percent of the entire sample responds to 
open questions, in this case 44 percent responded. Such 
unusual activity testifies to the interest of scientists in 
this problem. And although a portion of the suggestions 
was no more than starry-eyed wishes (“to ensure a 
worthy level of the remuneration of labor.” “to nor- 
malize information supply.” “to increase publication 
opportunities.” and so on) or emotional expressions of 
built-up irritation (“to remove the bureaucracy and 
bureaucrats.” “to reduce the number of academicians to 
one-tenth.” “to change everything.” and so forth). the 
analysis of the suggestions gives a picture of the desired 
changes. It 1s clear that the process of transformation 
cannot take place only in accordance with the wishes of 
scientists (thus. no one proposed a reduction of scientific 
personnel). but they identified the worst spots in the 
system of the organization of science. 


Let us note the persistent desire to separate the set of 
research institutes of the Academy of Sciences and the 
elite community of academicians and corresponding 
members. having transformed the latter into an hon- 
orary club of prominent scientists. In the opinion of the 
respondents, it is also very important to transfer to the 
institutes a significant portion of the administrative 
functions of the Presidium of the RAS. having reduced 
the size of the administrative staff and the outlays on its 
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pay. The institutes should have organizational and finan- 
cial independence. which should also be granted to 
individual collectives within the institutes 

Without radical 
there are no 
science. Sci 


changes in the principles of financing 
nopes ra positive resolution of the crisis in 
tists are proposing to introduce a contract 
f fhitine aedie-<i hinpare | alternative financing. 
distrit buting a larger portion of the money through com- 
petitive programs and g grants. as ‘well as having decreased 
he number of middlemen between research groups and 
the money. The success of the new forms of financing 1s 
impossible without the efficient functioning of indepen- 
dent examination. the need for which many survey 
participants indicated 
The question about what sources of financing seem 
appealing to scientists (taking into account the 1nade- 
quacy of budget payments) and which ones are using 
them. should have shown to what extent the scientific 
community has mastered the new realities and from 
where academic research 1s receiving additional assets. 
responses 1S quite trivial 


S\ stem o 


The breakdown of the 





Percent 


Perc ent 





For the most part only the first four versions (the left 
column) were appealing. and they are being used to the 
greatest degree by scientists (the right column). It 1s clear 
that far fewer people than would like to actually enjoy 
additional opportunities 


Twenty eight percent of the respondents believed that 
they are able to obtain assets for the continuation of their 
work. 31 percent believed that they are not. and 40 
percent found it hard to respond. Natural scientists. 
whose experiments require reagents. special materials or 
the consumption of electric power. are experiencing the 
greatest difficulties. If the assessments of the scientists 
are correct. there 1s one conclusion: Not more than half 
of the collectives can count on financing. 


In the late 1980's at the USSR Academy of Sciences 
much effort and time were spent on the “democratiza- 
tion” of the system of management of scientific research 
at the level of institutes (the elected status of directors 
and executives of subdivisions. the legitimization of 
enterprising research groups and so forth). Great impor- 
tance was also attached to new structures. in which they 
saw rudiments of the market transformation of science, 
the start and guarantee of its transformation (indepen- 
dently organized scientific cooperatives. small busi- 
nesses. nonstate scientific centers and so forth) 
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The extremely poor knowl: 

in the survey with respect to 1 

of the actual immater riality 

tions.” Only two-thirds of 1 

the elected status of the 

main gain of the demo 

whelming majority 

did not note the existence 

institutes. The only thing that e¢ 
collectives (VTKs). that 1s. groups. int 
scientists unite for the fulfillment 
outside client. However. only the name is new her>. Onls 
2 percent of the respondents indicated the existence of 
some other. actually Lede research structures (like scien- 
ufic cooperatives and t possible at 
a!l to obtain ivan about their personal Participa- 
tion in such associations: &! ientists did 
not respond to this cuiestion the inno- 
vations of the late 1980's did \ yiCuous role. 
while enterprising independent struc for the most 
part have quietly disappeared 


if the ass: gnment of an 


so forth). but it was ne 


In recent times the question of the loss of scientific 
personnel has been actively discussed. For understand- 
able psychological and political reasons the main atten- 
tion has been focused here on emigration. although fro 

the first days of the commenced outflow of personnel it 
was absolutely clear that the nu'“her of scientists quit- 
ting science. without leaving the country. is far greate 
than the number of emigrants. Altho ugh during !199]- 
1992 a number of conferences on the problem o of emi- 
gration were held and the corresponding committee was 
even organized. in reality there 1s no reliable infor rmation 
either about its scale or about its dynamics. In the 
documents of statistical reporting on people leaving the 
category “scientific worker” was not singled out. and 
they obtained the data on scientists by the arbitran 
of a group of ‘specialists with a 


higher education , 


ciligrating 


The study of the sample of academic institutes showed 
that at none of tiem during all the 1990's did a pur- 
poseful reduction of personnel take place: No one was 
dismissed in accorcance with the line 1tem “reduction of 
personnel.” everyone who quit left “at his own desire.” 
In all for March 1994 the number of scientists in the 
surveyed scientific subdivisions decreased by 22 percent. 
which. of course. 1s broken down unevenly. A mass 
departure !s typical of several biology laboratories. the 
subdivisions of humanities institutes are nearly stable. a 
transfer to other spheres of activity 1s typical to a greater 
degree of scientists from physics institutes than 1s going 
abroad. As a whole !2 percent left science (foreve:). 
while 10 percent went abroad. moreover by no means all 
of them emigrated. Although it 1s well known that many 
scientists. who depart on long-term missions or for work 
under contracts. do not return after the expiration of the 
planned time. nevertheless, according to official data, 11 
percent of the people. who at present are abroad. Lave 
emigrated. 50 percent are working under contracts. and 
39 percent are working on long-term missions 
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Ail the experience of contact with scientists testifies that 
the people, who have gone abroad, are not lost for 
domestic science. Given the favorable development of 
the situation in the homeland a portion of them, 
undoubtedly, will return, and now the numerous con- 
tacts with them are having a positive effect on the 
maintenance of the scientific activity of those colleagues 
of theirs, who have remained in the homeland. 


Against the background of the urgent need to reduce the 
number of scientific personnel the voluntary departure 
of a portion of the scientists from science may seem to be 
even a positive process which is conducive to the desired 
transformation. However, it is necessary to get rid of 
unpromising directions of research and of inert scientists 
of low skills, but, according to the assessments of the 
respondents, scientific leaders and promising young 
people are leaving. In 75 percent of the scientific subdi- 
visions they stated the existence of opportunities for a 
“reasonable reduction”; the majority of directors noted 
that, when establishing a new research organization, they 
would offer a job in it to not more than one-half of their 
associates (apparently, the others seem unproductive to 
them). But no one would want to lose the “golden 
reserve” of domestic science: the departure of leaders 
ruins scientific directions, the departure of young people 
deprives them of a future. Only the fact that these people 
are remaining in world science and are conducting 
research is comforting. 


Although the Academy of Sciences is not carrying out a 
reduction of personnel and has even proclaimed this its 
princip'e, and the Ministry of Science has rejected in 
principle the suggestion of experts of the Organization 
for Economic Cooperation and Development on the 
sharp decrease of the number of scientists, justifying this 
by political considerations, the threat of unemployment 
is impending. Except for the youngest scientists, a sig- 
nificant portion of whom have not yet determined 
whether they like to pursue science under present condi- 
tions, the overwhelming majority (65-82 percent in the 
different age groups) are very afraid of losing their job. 
For them this is not simply a complete change of the way 
of life, but a genuine catastrophe. Thirty percent of the 
young people and 10 percent of the people of older age 
are not afraid of losing their job, inasmuch as it does not 
give them satisfaction; in the other age groups there are 
very few such people, while among 31-40 year old people 
there are none at all. 


Scientists themselves understand the demoralizing effect 
of the Soviet principle of a permanent workplace, and 
half of them regard as effective a universal contract 
system, the introduction of which is the only means of 
solving personnel problems. As the study showed, at 
present contract agreements have been concluded with 
individual scientific associates, who have a permanent 
job, and serve in general as a penalty sanction. Contracts 
for additional work are more widespread. Under- 
standing the benefit of this form for the functioning of 
science, administrative structures are hesitating to carry 
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Out its radical instruction for the same reasons, for which 
they are rejecting the sharp reduction of personnel. As a 
result against the background of the threat of unemploy- 
ment the washing away of the most valuable components 
of the scientific community is continuing. 


As to the description of scientific research, scientists also 
noted a partial change; thus, 29 percent of the respon- 
dents indicated an increase of the share of short-term 
research, 25 percent—applied research, and 9 percent— 
specific studies; 25 percent indicated the narrowing of 
themes and 25 percent indicated their updating. 


The opinions of scientists on the transformation of the 
characteristics of scientific activity are interesting. It is 
well known that collective activity was always the dom- 
inating principle of the organization of our scientific 
research. Indeed, a large portion of contemporary exper- 
imental research is impossible without collective work, 
while “small scientific groups” existed from time imme- 
morial. Collective work (with a different level and forms 
of collectivism) is typical of science and particularly, 
according to generally accepted opinion, of the natural 
sciences. 


What has happened on this level at scientific institutes of 
the RAS in recent years, under the conditions, on the one 
hand, of the increased freedom of each scientist and, on 
the other, the intensifying crisis? Judging from the 
responses, professional cchesion in the majority of col- 
lectives has decreased: 42 percent of the respondents 
noted that it had weakened, 40 percent noted that it had 
not changed, and only 9 percent had noted that it had 
increased (among humanity scholars 18 percent of the 
respondents indicated a strengthening of cohesion). 


The analysis of the dynamics of the level of collectivity 
of scientific research in the 1990's yielded the most 
unexpected result. 


What is meant here? Collective scientific activity can be 
conducted in different versions. The organization of 
work 1s so rigid that all the associates conduct a common 
study, where there is allotted to each person his part or 
function (version A). A slightly relaxed form of collec- 
tivism, when a portion of the associates work together, 
while others conduct individual research and exchange 
results, is possible (version B). There are groups with an 
even lower level of collectivism, in which within a 
common scientific direction each scientist works on his 
own task or problem independently, while interaction 
takes place through discussions and debates (version C). 
In the extreme scientists from a scientific subdivision are 
connected with each other only nominally and their 
professional activity has actually a zero level of collec- 
tivity (version D). 


During the survey the scientists noted what level of 
collectivity was typical of their subdivision in 1991 and 
1993, as well as indicated the form of organization, 
which seems to them “ideal” for their type of research. 
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The concept of the ideal proved to be directly opposite to 
what was expected. Thus, among humanities scholars it 
completely excludes the “atomized” scientific creativity 
of individual scientists. The minimum (and most wide- 
spread—more than 40 percent) level of interaction is 
joint discussions and debates (C), collective-individual 
activity (B) is also typical (about 40 percent), but for a 
quite large portion of the jobs (17 percent) strictly 
collective organization is considered optimal. Natural 
scientists regard as desirable a small percentage of abso- 
lutely individual jobs (D), while they regard as the most 
adequate form of organization the combination of col- 
lective and individual activity (B—60 percent). Discus- 
sions and debates seem less significant to them than to 
humanities scholars, but the most interesting thing is 
that they named the rigid collectivity of research (A) as 
appropriate nearly half as often as humanities scholars. 


In 1991 in both types of scientific disciplines the share of 
rigidly collective jobs exceeded the “ideal” level, moreover, 
among natural scientists it did so by more than threefold. It 
is clear that with the increase of the freedom of scientists the 
distribution of the forms of the organization of the research 
being conducted by them has begun to approach the “ideal” 
distribution: The share of completely collective jobs has 
decreased appreciably, while the share of collective- 
individual jobs nearly coincides with the “ideal” share. 
However, the transformation being considered took place 
under the conditions of a crisis, the effect of which should 
also have manifested itself. Decreasing the possibilities of 
research, the crisis for the most part has destroyed scientific 
ties and interactions—not only artificially imposed and, 
consequently, unnecessary ones, but also necessary ones. 
Indeed, the dynamics of the changes reflected this effect: 
Whereas in the natural sciences in 1991 there were quite 
many individual scientists, two years later there were even 
more of them; in humanities disciplines the share of collec- 
tive jobs has decreased to less than the desired level. 


Our empirical study, having outlined the existing situa- 
tion, of course, provided answers to questions, but at the 
same time raised a large number of new ones. The 
rapidly changing conditions are creating a continuous 
line of problems, the applicability of the obtained results 
is very limited, since due to the instability of the situa- 
tion they cannot be used for long-range forecasting. 


Footnotes 


1. The study was a part of the international project “The 
Transformation of the System of Science in the East 
European States” (a grant of the Max Plank Institute 
of Social Research in Cologne). The author expresses 
sincere gratitude for help in the work to S.A. Yevdoki- 
mov, Ye.A. Martinova and O.I. Fedosova. 


2. In Tables 2 and 3 all the types of additional earnings 
are designated by the same numbers (1-5) as in the 
above-cited list. The number 6 signifies the lack of 
any kinds of additional jobs and income whatsoever, 
K is the “‘workload coefficient” of scientists (the 
number of additional jobs per person). 
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Summary of Russian Academy of Sciences March 
1994 General Meeting 


957A0009A Moscow VESTNIK ROSSIYSKOY AKADEMII 
NAUK in Russian No 8, Aug 1994 pp 675-685 


[Article by T. V. Mavrina: “Science—This 1s a Worthy 
Life for Succeeding Generations. Chronicle of Annual 
General Meeting of Russian Academy of Sciences”’] 


[FBIS Translated Text] The economic crisis disrupted 
the routine scheduling of general meetings of the Russian 
Academy of Sciences (RAS). The elections to the 
Academy planned for December of last year were post- 
poned to March of this year, when by tradition the 
annual meetings are called. The regular meeting was held 
during the period 30 March-1! April in the auditorium at 
Moscow State University. The specialized departments 
of the RAS devoted the two or three days preceding the 
meeting to a discussion of the results of scientific 
research, elections (for the fields of specialization corre- 
sponding to the character of the department) of full 
members, corresponding members and foreign members 
of the RAS, as well as directors of institutes. 


Before opening the meeting Academician Yu. S. Osipov, 
RAS president, remembered the losses which the 
Academy has sustained. The following have died: 


7 May 1993—Academician Vladimir Andreyevich Mel- 
nikov, prominent mathematician, one of the developers 
of national high-performance computer equipment; 


16 May—Academician Aleksandr Abramovich Kras- 
novskiy, highly prominent scientist in the photobiology 
field: 


16 May—Academician Nikolay Nikolayevich Blokhin, 
highly prominent surgeon-oncologist, past president of 
the Academy of Medical Sciences; 


18 May—Academician Stanislav Petrovich Merkuryev, 
prominent mathematician; 


25 June—Corresponding Member Yuozas Yuozovich 
Matulis, well-known specialist in the physical chemistry 
field; 


26 June—Corresponding Member Yuriy Ivanovich 
Polyanskiy, prominent evolutionary biologist and proto- 
zoologist; 


13 July—Academician Mikhail Mikhaylovich Dubinin, 
outstanding physical chemist, specialist on sorption pro- 
cesses; 


17 July—Academician Vladimir Pavlovich Barmin, 
highly prominent scientist in the field of applied 
mechanics, developer of the famed ‘“‘guards mortars” 
(rocket launchers), general designer of rocket launcher 
systems; 


12 August-——Corresponding Member Yevgeniy 
Ivanovich Bogdanov, eminent mining specialist; 
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15 August—Academician Sergey Yevgenyevich Severin, 
prominent professional biochemist, who did much for 
the training of professional biochemists in our country; 


23 August—Corresponding Member Grigoriy Ivanovich 
Tunkin, eminent professional jurist; 


1 September—Corresponding Member Gasan Mamed 
Bagir ogly (Gasan Bagirovich) Abdullayev, well-known 
scientist in the field of the physics of semiconductors, 
past president of the Azerbaijan Academy of Sciences; 


17 September—Corresponding Member Vyacheslav 
Mikhaylovich Sedov, prominent specialist in the field of 
construction materials for radiochemical production; 


23 September—Corresponding Member Nikolay Yevge- 
nyevich Alekseyevskiy, well-known scientist in the field 
of low-temperature physics; 


24 September—Academician Bruno Maksimovich Pon- 
tekorvo, outstanding physicist, specialist in nuclear 
physics and the physics of elementary particles; 


3 October—Corresponding Member Vladimir Ivanovich 
Siforov, well-known scientist in the field of radio engi- 
neering and data transmission systems; 


8 October—Academician Andrey Nikolayevich 
Tikhonov, outstanding mathematician; 


14 October—Academician Mikhail Ivanovich 
Agoshkov, highly prominent specialist in the mining 
sciences; 


1 November—Corresponding Member Pavel 
Vladimirovich Geld, eminent scientist in the field of 
physical chemistry of high-temperature metallurgical 
processes; 


29 November—Academician Petr Dmitriyevich 
Grushin, highly prominent designer in the rocket tech- 
nology field; 


1 December—Akademician Aleksey Matveyevich 
Rumyantsev, eminent scholar in the political economy 
field; 


27 December—Corresponding Member Mikhail 
Aleksandrovich Sergeyev, eminent professional econo- 
mist, specialist on the economics of the Ural region; 


10 January 1994—Corresponding Member Yekaterina 
Aleksandrovna Radkevich, eminent specialist in the 
field of metallogeny and the geology of ore deposits; 


13 January—Corresponding Member Vladimir 
Vladimirovich Tikhomirov, eminent specialist in the 
history and methodology of geologic sciences; 


25 January—Academician Yuriy Aleksandrovich Kosy- 
gin, highly prominent professional geologist; 


25 January—Corresponding Member Aleksandr Pav- 
lovich Vanichev, eminent specialist in the rocket-space 
technology field; 
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27 January—Corresponding Member Pavel Vasilyevich 
Pavlov, eminent scientist in the field of solid state 
radiation physics; 


3 February—Academician Anatoliy Petrovich Aleksan- 
drov, outstanding scientist and science organizer, 
heading work on the development of nuclear energy in 
our country, past president of the USSR Academy of 
Sciences, three times Hero of Socialist Labor; 


5 February—Academician Vladimir Aleksandrovich 
Govyrin, eminent scientist in the plant physiology field; 


16 February—Corresponding Member Kirill Nikono- 
rovich Plotnikov, well- known professional economist; 


9 March—Academician Sergey Leonidovich Solovyev, 
well-known professional geophysicist; 


The meeting participants honored their memory by 
rising. 


In his opening words Yu. S. Osipov, RAS president, 
summarized the results of the past year (See Footnote 1). 
He noted that the negative trends in society, which were 
mentioned in addresses at the general meetings in 
December 1992 and March 1993, continue to develop. 
As before the general state goals and directions are 
unclear, social values are being warped, historical trends 
are being destroyed and fundamental science is on the 
brink of collapse. But the Academy continues to operate 
and on the whole a high research level is being main- 
tained. Yu. S. Osipov told of some of the brightest 
advances in academic science. 


Acute problems in Academy activity—funding and cap- 
ital construction, scientific personnel, publishing and the 
social conditions—also did not escape the attention of 
the RAS president. He dwelt on matters of interaction 
with state structures and international cooperation. All 
the activity of the RAS Presidium has becn subordinated 
to a single goal—preservation of the Academy commu- 
nity, which corresponds to the interests of national 
science, the interests of Russia. 


The RAS president feels that for the formulation of a 
strategy for Academy development it is first of all 
necessary to define its place and role in Russian affairs, 
and also to carry out transformations in the Academy 
corresponding to present-day economic and political 
conditions. In developing fundamental science the 
Academy must not be preoccupied with its own prob- 
lems. It must make a professional contribution to over- 
coming the critical situation and assistance can be 
rendered to the government by representatives of the 
natural and exact sciences and those of the social sci- 
ences as well. Yu. S. Osipov proposes that the efforts of 
scientists be brought together under a many-sided plan 
with the conditional name “Contribution of Funda- 
mental Science to the Formation and Development of 
Russia.” 
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In speaking of internal transformations in the Academy, 
the RAS president noted that they can be of a thematic, 
structural- organizational and personnel character, but 
they must be made with extreme caution and after being 
carefully weighed. For the Academy it is important to 
maintain a balance between priority directions and the 
wide range of all scientific research fields. And this 
balance, in the opinion of the RAS president, can be 
ensured by the distribution of basic funding, which 
should favor the freeing of institutes from inefficiently 
functioning subdivisions. Yu. S. Osipov spoke out 
against reduction of basic funding in favor of pinpointed 
funding, which inevitably would result in the breakdown 
of many institutes, the destruction of the Academy 
structure. 


A report entitled ‘“‘Work of the Presidium of the Russian 
Academy of Sciences and Implementation of Resolu- 
tions of the RAS General Meeting During the Report 
Period” was presented by Academician I. M. Makarov, 
the RAS chief scientific secretary. According to 
Makarov, the activity of the RAS Presidium is gradually 
entering normal channels. Together with the reaction to 
the acute critical situations, the Presidium is devoting 
more and more attention to statutory obligations, espe- 
cially discussion of the work of RAS departments. As a 
result of such a discussion, priority directions in research 
have been defined, duplicating subdivisions or those 
which had outlived their usefulness have been elimi- 
nated and structures engaged in practical development 
work have been put on a self-sustaining basis. Now the 
Presidium can more soundly distribute budgeted sums, 
linking this distribution to the selected scientific priori- 
ties. 1. M. Makarov noted that in accordance with the 
instructions of the General Meeting the RAS Presidium 
has actively conducted a search for additional sources of 
funding. During the past year these sources invested 
many billions of rubles in scientific research. However, 
as a result of orientation of the institutes on earning 
money an ever-greater part of academic scientific poten- 
tial is flowing into strictly applied spheres. And it is not 
precluded that soon fundamental research in the 
Academy will disappear. In order that this not happen, 
in the opinion of I. M. Makarov there must be mecha- 
nisms guaranteeing the use of budgeted funding solely 
for the development of fundamental science. 


The RAS chief scientific secretary also discussed the 
problems of Academy ownership, including ownership 
of intellectual property. The Academy continues to dis- 
seminate scientific information and other information 
products without thought being given to their real cost. 
The transfer of scientific advances to the economy and 
social sphere, in the opinion of I. M. Makarov, should be 
assumed by a special organization operating on eco- 
nomic principles in the interests of scientists and the 
Academy as a whole. The RAS chief scientific secretary 
devoted attention to the patent law protection of scien- 
tific production, which has become a hundred times less 
effective than in 1990; exhibition activity, successfully 
solving the problem of publicizing scientific advances, 
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but not performing advertising functions; matters of 
popularization of science, with which Academy mem- 
bers still are inadequately concerned. He mentioned the 
restoration of such forms of information exchange as 
conferences, symposia and schools. He also made known 
unimplemented resolutions of preceding general meet- 
ings. In particular, the working out of the plan for 
activity of the Russian Academy of Sciences under the 
new conditions was not completed, a system for the 
expert evaluation of the work of scientific institutes was 
not set up and a fund for the support of young scientists 
was not organized. 


The chief scientific secretary, like the RAS president, see 
the principal result of Academy activity to be the pres- 
ervation of creative potential and the Academy commu- 
nity as a whole, as well as the scientific results which 
have been obtained, many of which are at the world 
level. 


Then the floor was given to B. G. Saltykov, Minister of 
Science and Technical Policy. He first thanked the 
scientists working in the Academy for the fact that under 
the most difficult conditions they are producing new 
knowledge and are maintaining the fame of Russia as a 
great scientific power. Science is being proclaimed as a 
priority field from platforms and in newspaper columns, 
but these declarations are far from reality. The minister 
demonstrated how the fraction of science in the state 
budget has dropped: in 1991—3.8%, in 1992—2.7%, in 
1993—2.5%, and in 1994, according to Ministry of 
Finance plans—2.3%, but after insistent actions by the 
Ministry of Science and Technical Policy—2.5%. B. G. 
Saltykov cautioned scientists against excess optimism 
with respect to science funding. According to his predic- 
tions, the budgeted amounts will scarcely be received 
and therefore he called on scientists to seek new funding 
sources, and most importantly—to seek ways to increase 
efficiency in use of budgeted sums. 


The minister feels that a 5-7% reduction in personnel at 
scientific institutes will yield nothing in saving money. 
There is a need to shift to the funding of priority 
directions and subject part of the scientific potential to 
well-conceived conservation or transformation into 
other forms useful for science and the economy, partic- 
ularly forms of production with a high scientific input. 
And in the opinion of the minister, the Academy here 
has enormous reserves because it produces not only 
knowledge, as it makes known, but also technologies and 
products. 


B. G. Saltykov reported that a document has been 
collated with the State Committee on the Administration 
of State Property on the privatization of facilities in the 
scientific-technical sphere, and also discussed the situa- 
tion with the privatization of nonscience facilities and 
dealt with the problem of rates for electric power and 
heat. He devoted attention to proposals on changing the 
structure of management of scientific and technical 
activity in the country, including proposals received 
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from Academy members. The minister called for a more 
cautious approach to the reorganization of management 
structures and solution of those types of problems having 
far-reaching implications only after detailed discussion. 
In conclusion he expressed the hope that the Academy 
will concentrate efforts on the reform of its activity. 


Twenty-four persons spoke in the discussions. Naturally, 
most of the speakers told of negative situations in the 
scientific world related to inadequate funding. 


Academician A. S. Spirin pinpointed communal services 
as one of these formidable situations. Recently there 
have been excessive increases in rates for heat and 
electric power and also payments for the leasing of work 
space. Academician D. G. Knoppe stated that the insti- 
tutes of the RAS Department of Biochemistry, Bio- 
physics and Chemistry of Physiologically Active 
Compounds does not have sufficient money from the 
budget to cover expenditures on communal services and 
minimum salaries. For these purposes they were forced 
to divert grants received under state scientific and tech- 
nical programs and from the Fund for Fundamental 
Research. Payment for leasing properties is ravaging the 
institutes of the Department of General Biology, which 
do not have their own buildings. Academician V. Ye. 
Sokolov noted that the mayor and government of 
Moscow are not fulfilling their promises to keep leasing 
payments for Academy institutes at a low level. How- 
ever, there are Academy institutes which rent excess 
space to stores and companies, thereby receiving fairly 
good income. 


The communal services problem has become particu- 
larly acute in the scientific cities. In each of them there 
are boiler systems which in actuality are maintained at 
the expense of the institutes. The latter cannot reduce 
payments for communal services because the boiler 
facilities would be destroyed and the entire city would 
remain without heat. The speakers see state subsidies as 
a solution for the problem of paying for communal 
services. 


Academician A. S. Spirin expressed the fear that the 
scientific cities will soon cease to exist. In addition to 
payment for communal services they are being stifled by 
the privatization of residences. Quarters are being priva- 
tized, are being bought up, so that even in the immediate 
future scientific workers will have nowhere to live. A. S. 
Spirin feels that it is necessary to work out special 
legislation on scientific cities which would introduce the 
status of official residences and with special conditions 
for payment for communal services. He asked the RAS 
General Meeting to speak out with such a legislative 
initiative. 

The problem of the scientific fleet of the Academy of 
Sciences, whose cost at the present-day value of the ruble 
is about one trillion rubles, is being raised at the General 
Meeting once again. Academician V. Ye. Zuyev reported 
that during the past year, due to purposeful funding, it 
was possible to repair one ship. The others await repair, 
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which must be done in the foreign yards where these 
ships also were constructed. V. Ye. Zuyev feels that in 
the budget it is desirable that there be a separate item for 
funding the Academy scientific fleet. 


Academician A. A. Gonchar informed those assembled 
of how the Academy budget was handled during 1993 
and the first quarter of 1994, Due to the coordinated 
efforts of the RAS Presidium and the trade unions, the 
Academy budget in 1994 was maintained at the level of 
the preceding year. However, such funding. as stated by 
V. N. Sobolev, chairman of the Council of the Trade 
Union of RAS Workers, in the best case will ensure 
science personnel survival in a stand-in-place fashion. 
Such a form of existence will not make possible mainte- 
nance of the intellectual potential of the Academy. 


As noted by V. A. Glebovitskiy, corresponding member 
RAS, in the Academy there is an increasing fraction of 
extra-budgetary funding relative to the basic funding: in 
1993 it was 30% of the basic funding, in 1994 it will 
probably attain 70%. However, it must be remembered 
that the extra-budgetary sources are extremely limited 
due to the collapse of many branches. 


One of the extra-budgetary funding sources is the Fund 
for Fundamental Research. Academician V. Ye. Frolov, 
its director, told of what the fund is now doing and what 
can be expected from it in the future. The fund receives 
4% of the sums allocated in the state budget for science 
(at the present value of the ruble—1 80 billion rubles). It 
is funding 5500 projects represented by 1100 organiza- 
tions in different departments. The Russian Academy of 
Sciences accounts for 60% of the funded projects. The 
fund provides support in the holding of conferences, in 
the publication of monographs and individual scientific 
journals. A new work form—centers for the collective 
use of instruments and equipment—has appeared in its 
activity. 


However, some aspects of fund activity raise questions. 
Academician V. A. Koptyug drew attention to the fact 
that in the letter which is sent to grant recipients it is 
allowed that up to 20% of the grant be used for overhead 
expenses, with the agreement of the scientist receiving it. 
Meanwhile, as reported by Academician Yu. S. Osipov, 
if a university professor abroad receives a grant the 
university can exact up to 60% of the sum from it. And 
this is entirely reasonable because the grant recipient has 
an interest in preserving the infrastructure of his univer- 
sity. Yu. S. Osipov considers it inadmissible that the 
Fund for Fundamental Research will own property— 
instruments, equipment, etc. In turn, V. Ye. Fortov 
noted that very few funds deduct 60% of a grant for 
overhead expenses, the average being 32%. He agreed 
that the sum of the deductions must be discussed once 
again. With respect to ownership, V. Ye. Fortov stated 
that some foreign funds exercise it. 


Academician F. A. Letnikov provided additional expla- 
nations of the activity of the Fund for Fundamental 
Research. The Fund aliows that up to 50% of a grant be 
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spent on salaries, taking into account the difficult situa- 
tion into which science has fallen; up to 20% of the grant 
can be exacted by the institute where the grant holder 
works because he uses space and equipment whose 
maintenance is paid for from the institute budget. F. A. 
Letnikov warned that during the current year and in 
those which follow there will be rigorous checking on 
implementation of the projects for which grants were 
awarded. If the projects are not yielding new results their 
funding is to be cut off. 


Still another new form of scientific support is state 
stipends for outstanding and young scientists. Academi- 
cian A. F. Andreyev, chairman of the Commission on 
State Scientific Stipends of the RAS Presidium, reported 
that 4171 stipends already have been awarded to out- 
standing scientists and 929 stipends to young scientists. 
Since unassigned stipends (829 for outstanding scientists 
and 71 for young scientists) remain, a new competition, 
which will 'ast to 30 April 1994, has been announced. 
Payment of the stipends will begin soon. One of the 
meeting participants inquired whether the stipend recip- 
ients could receive a 50% increment for an academic 
degree. A. F. Andreyev confirmed that the stipend recip- 
ients—outstanding scientists—can receive it, so that in 
material respects it is better to be a stipend recipient 
than simply a corresponding member. Yu. S. Osipov 
made some clarifications along these lines. According to 
a circular of the Ministry of Labor, Academy members 
may not receive the 50% increment for the academic 
degree of doctor of sciences. And although this circular 
contradicts a decree of the President of Russia the 
Ministry of Labor is yet to revoke it. 


The address of Academician G. P. Georgiyev was 
devoted to the residential problem, remaining unsolved 
for both graduate students and doctoral candidates, as 
well as peripheral specialists arriving for work at a 
science center. He feels that there is an urgent need to 
bring order into the situation with quarters for graduate 
students. Only graduate students should live in them. 
There is a need for working out regulations on the system 
of quarters for doctoral candidates, many of whom are 
family people with children, as well as a legislative 
provision for official space for scientists from the prov- 
inces. They must be assigned official space without rights 
for its privatization. G. P. Georgiyev hopes that young 
specialists having a place of abode in their Motherland 
will not seek jobs abroad. 


Like two years ago, Academician N. N. Moiseyev again 
presented an initiative on use of Academy scientific 
potential for an analysis of the possible scenarios of the 
development of our country. Academician Ye. P. 
Velikhov also feels that the Academy can make a sub- 
stantial contribution to choice of the path taken by 
Russia. He sees an escape of our economy from its very 
deep crisis not in the development of small business and 
privatization, but in investments in industry, opening of 
new markets and output of new industrial products. 
Only the bringing together of the scientific and technical 
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resources of the Academy and a modern financial 
approach to the economy will help in bringing the latter 
out of its depression. Ye. P. Velikhov proposed two 
programs—exploitation of the Arctic shelf and introduc- 
tion of gas turbines in power production. These pro- 
grams may provide new markets and may attract world 
investors. 


Academician A. M. Baldin told about the specific work 
between industry and fundamental science. At the Joint 
Nuclear Research Institute at Dubna gaseous helium 
produced by the AO Gazprom from natural gas is being 
liquefied and being transformed into a higher technology 
product. Gazprom will turn over some of the receipts 
from its sale for the support of fundamental research. 


Most of the participants in the General Meeting share 
the opinion of the RAS president that there is a need for 
Academy reform. Academician V. Ye. Zuyev assumes 
that a cutback in the number of Academy workers is 
inevitable. There is a need for supporting promising 
directions in fundamental research, leaving efficiently 
working specialists in them. V. Ye. Zuyev is actively 
speaking out for the introduction of a contract system in 
the Academy. The Atmospheric Optics Institute, Sibe- 
rian Department RAS, which he heads, has already been 
operating on a contract basis for four years. 


Meanwhile the Council of the Trade Union of RAS 
Workers is against a reorganization which essentially 
involves only a cutback of personnel. V. N. Sobolev 
argued this point of view in detail. First of all, a decrease 
in Academy personnel not only by 5-7%, as mentioned 
by B. G. Saltykov, but even by 10-13%, would not yield 
a great saving of funds. Second, departure of some of the 
specialists from the institutes cannot be remedied for a 
long time because the training of a body of qualified 
people takes 10-15 years. Third, an announcement of a 
major personnel cutback will intensify social stress 
within the Academy, which will have a negative effect on 
many aspects of its activity. The trade union proposes 
that the specialists not be put out onto the street, but that 
they be reoriented on the development of products and 
services with a high scientific input. Such a reorganiza- 
tion program must have a state status with provision for 
the setting up and maintenance of industrial parks, 
broadening of international contacts and participation in 
regional scientific programs. 


Two examples from the experience of the Lithosphere 
Institute were cited by N. A. Bogdanov, corresponding 
member RAS, its director. One pertains to the activity of 
intra-Academy structures, many of which are shifting to 
a commercial basis. In particular, for the services of the 
Academy auto park the institute at the end of the year 
had to pay far more than for the leasing of its building— 
an architectural monument. Another relates to the cus- 
toms office. In order to pick up scientific literature at the 
Sheremetyevo customs house, sent free from the United 
States, it was necessary to pay about 250 thousand 
rubles. Since each director must deal with such prob- 
lems, N. A. Bogdanov proposed the organization of a 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














JPRS-UST-94-036 
22 December 1994 


revision commission (with two persons from each RAS 
department) which would help in detecting “bottle- 
necks” in intra-Academy activity and their elimination. 


Academician B. Ye. Paton, president of the Ukrainian 
Academy of Sciences, spoke at the meeting. According to 
Paton, the troubles of the Ukrainian Academy of Sci- 
ences are the same as those of the Russian Academy. A 
search for ways to escape from the critical situation was 
the subject of a serious discussion at the General 
Meeting of the Ukrainian Academy of Sciences on 23 
March 1994. One of these ways is the restoration of 
bilateral links with the Russian Academy of Sciences and 
its science centers. B. Ye. Paton assigns particular impor- 
tance to the International Association of Academies of 
Sciences. As the main direction in its activity he sees 
giving life to the collective opinion of scientists on the 
conducting of a well-conceived science policy in the CIS 
countries. He hopes that through joint efforts it will be 
possible to bring about changes 1n the critical situation in 
science in the territory of the former USSR. 


B. Ye. Paton reported that on 22 March 1994 the 
president of the Ukraine signed a decree entitled “State 
Support for Scientific Activity of the Ukrainian 
Academy of Sciences.” It was given the status of the 
national academy of sciences, to a certain degree a 
solution was found for the problem of more worthy 
compensation for academic knowledge, state stipends 
were established for young talented scientists and tax, 
customs and foreign exchange advantages were extended 
to Academy institutes. 


Academician V. A. Koptyug drew the attention of those 
present to a recently issued decree of the State Com- 
mittee on Administration of State Property on the pos- 
sibility of the purchase by lessees of quarters in the 
ownership of the State Commission without the agree- 
ment of the owners of the space. This decree also applies 
to the Russian Academy of Sciences. In particular, the 
facilities of the infrastructure and auxiliary work facili- 
ties, such as the administration of material- technical 
supply or construction organizations, can be purchased 
by the lessees for an insignificant price. On the initiative 
of V. A. Koptyug the General Meeting of the RAS 
appealed to the government and the Federal Assembly to 
adopt measures for preserving Academy of Sciences 
enterprises. The meeting asks them to confirm the pro- 
vision contained in the decree of the RF Supreme Soviet 
dated 1 April 1993 which provides that the privatization 
of the facilities and enterprises of the social infrastruc- 
ture and enterprises for servicing scientific activity 
under the management of the Ac: demy can take place 
only with the consent of the RAN Presidium. 


Yu. S. Osipov, RAS president, summarized the results of 
the discussions. He answered some questions directed to 
the meeting presidium and commented on individual 
addresses. Yu. S. Osipov said that the problem of the 
scientific cities is highly important and confirmed that 
the RAS Presidium is appealing to state agencies, pre- 
senting them with a stack of laws on scientific cities. 
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However, there can be no legislative position on official 
space as proposed by Academicians A. S. Spirin and G. 
P. Ceorgiyev. According to the concepts of the State 
Committee on Administration of State Property, ‘‘offi- 
cial space” does not exist. The Academy, it 1s true, is 
succeeding in retaining something, making use of a 
presiden ial decree and the resolutions of the RF 
Supreme Soviet. 


Yu. S. Osipov agreed that an abnormal situation with 
institutional space has developed in the Academy. Some 
institutes have been forced to make great leasing pay- 
ments, whereas others rent excess space to stores and 
companies. The point of view of the RAS president is as 
follows: since all institute buildings were constructed by 
funding from the state budget, they are the property of 
the Academy as a whole and not the property of specific 
institutes. One and one-half years ago the RAS Pre- 
sidium adopted a resolution that about 20% of the sums 
gained by institutes from leases go to the support of those 
Academy institutes which themselves must lease space. 
But the resolution is not being enforced. Checks by 
auditors could be effective but there is no money for 
making audits. 


In touching on the problems relating to the scientific 
fleet Yu. S. Osipov noted that in the budget it would be 
good to have a separate item for its funding. But he 
immediately acknowledged that this is improbable and 
therefore the Academy must analyze the entire makeup 
of the fleet and possibly relinquish some ships. 


In his commentary the RAS president again returned to 
the amount of the deductions for overhead expenses 
from the grants distributed by the Fund for Fundamental 
Research. He is surprised by the position of the fund 
directors: they are concerned with the support of specific 
scientists, specific bodies of specialists and they are not 
overly concerned by the condition of the infrastructure 
of fundamental science. Yu. S. Osipov feels that not less 
than 20% of a grant must be allocated for developing the 
infrastructure of the institutes. 


The RAS president recognized as correct the reproaches 
with respect to Academy quarters for graduate students 
and doctoral candidates. He stated that the quarters for 
graduate students in Vavilova Street are occupied by 
Vietnamese and although the RAS Presidium is making 
efforts in order to bring order here, it is extremely 
difficult to accomplish this. Yu. S. Osipov supported the 
proposal of Academician G. P. Georgiyev on the reorga- 
nization of the residential system for doctoral candidates 
and graduate students. 


With respect to contract arrangements, the RAS presi- 
dent called for it to be introduced more boldly at 
institutes. Some of the specialists may be on staff, 
whereas others may work by contract. In any case, Yu. S. 
Osipov feels that new specialists must be hired by 
contract; staff workers must not be engaged in programs 
which are of an interim character. 
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Yu. S. Osipov supported the idea of setting up a review 
commission of scientists who are representatives of RAS 
departments, drawing specialists from the institutes. Its 
activity possibly will favor greater openness and clarity 
in Presidium work. It goes without saying that it is 
impossible to set up such a commission at once because 
some amendments must be made to the RAS Statutes. 


Yu. S. Osipov called the looting in the custom house a 
misfortune. The RAS Presidium, jointly with the Min- 
istry of Science and Technical Policy, succeeded in 
winning indulgences for scientific institutes, but then a 
customs code was adopted which cancelled them out. 
However, custom house activity has become absurd: it 
collects duties and value added taxes for equipment 
purchased using money from the state budget. The RAS 
Presidium ts undertaking measures and today, as Yu. S. 
Osipov reported, the vice prime minister Yu. F. Yarov 
has promised to deliver the most recent note on this 
subject to V. S. Chernomyrdin, the prime minister. 


And the last thing which the RAS president discussed 
was how to deal with the other academies appearing in 
Russia. He recalled that in his time he was the initiator 
of a resolution of the RF Supreme Soviet banning 
anyone whatsoever, other than the Russian Academy of 
Sciences, from using the title “academician” in the 
territory of the country. However, this resolution 1s not 
being implemented and the number of academies has 
exceeded a half-hundred. The RAS president feels that 
they legislatively must be converted to the rank of 
scientific societies. But at the same time it must be 
remembered that in these organizations there are col- 
leagues of ours and many highly qualified specialists 
with whom we must cooperate. 


The first day of work of the Annual General Meeting 
ended with the adoption of a resolution. I. M. Makarov, 
RAS chief scientific secretary, recalled that at report 
meetings it is customary to adopt a short resolution. And 
all the proposals set forth in the addresses or sent to the 
meeting presidium will be analyzed and incorporated in 
the Academy work plan. I. M. Makarov proposed that 
the following resolution be adopted: 


The draft of the report on activity of the Russian 
Academy of Sciences in 1993 for the most part is 
approved. 


The RAS Presidium is charged with introducing into the 
text of the draft report the changes and additions which 
follow from the discussions at the session of the Annual 
General Meeting of the Russian Academy of Sciences 
and disseminating it to RAS scientific institutes and 
interested organizations. 


In its activity the RAS Presidium take into account the 
proposals and comments expressed in this session of the 
Annual General Meeting of the Russian Academy of 
Sciences. 


JPRS-UST-94-036 
22 December 1994 


The meeting participants approved this decree by 
majority vote. 

The morning session on 31 March was devoted to 
elections of RAS full members, corresponding members 
and foreign members. It was opened by Yu. S. Osipov, 
RAS president. He gave the floor to the academician 
secretaries of the specialized departments, who reported 
on the results of the elections in their departments. A 
vote tallying commission headed by Academician N. A. 
Plate was elected. After the candidacies were discussed 
the elections were held. In accordance with the new RAS 
Statutes all the Academy members participaied for the 
first time in the elections: both academicians and corre- 
sponding members. 


At the morning session a correction was made to the 
RAS Statutes on the proposal of Academician A. A. 
Gonchar. The following phrase was inserted in its first 
article: “In the territory of the Russian Federat‘on the 
Russian Academy of Sciences is the legitimate successor 
to the USSR Academy of Sciences.” 


The RAS president commented on a question directed to 
him concerning the participation of key Academy of 
Sciences specialists in commercial activity. He deemed 
that it was necessary to examine this question in detail at 
a session of the RAS Presidium, and that commercial 
activity not only of the RAS Presidium, but also the 
managerial body, be discussed. 


Awards for 1993 were handed out during the evening 
session of 31 March: M. V. Lomonosov large gold 
medals and medals named in honor of outstanding 
scientists. 1. M. Makarov, RAS chief scientific secretary, 
reported that during the past year a new regulation 
concerning the M. V Lomonosov Large Gold Medal, the 
highest award of the Russian Academy of Sciences, had 
been approved. It is awarded annually to a Russian and 
foreign scientist for outstanding achievements in the 
field of natural sciences and the humanities. In 1993 the 
medals were awarded to Academician Dmitriy 
Sergeyevich Likhachev for outstanding achievements in 
the humanities field and to John Kenneth Galbraith 
(United States), RAS foreign member, for outstanding 
achievements in the economics field (See Footnote 2). 


Yu. S. Osipov, RAS president, presented the Large Gold 
Medal to D. S. Likhachev. Unfortunately, J. K. Gal- 
braith, for health reasons, could not be present at the 
ceremony when the awards were handed out. In a 
telegram sent to Yu. S. Osipov, RAS president, he 
expressed appreciation for such a high evaluation of his 
scientific activity. By agreement with the recipient the 
medal will be delivered to him by a delegation of the 
Russian Academy of Sciences which will visit the United 
States in the immediate future. 


In accordance with tradition, the recipient of the M. V. 
Lomonosov Large Gold Medal, Academician D. S. Likh- 
achev, presented a scientific report at the Annual Gen- 
eral Meeting. It was devoted to culture as an integrated 
dynamic medium (See Footnote 3). 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














JPRS-UST-94-036 
22 December 1994 


After the report gold medals named in honor of out- 
Standing scientists were awarded: 


M. V. Kelydsh gold medal—Academician Andrey 
Aleksandrovich Gonchar, for work on approximation 
theory; 


P. N. Lebedev gold medal—Anatoliy Mikhaylovich 
Shalagin, corresponding member RAS, for a series of 
studies on light-induced gas kinetics; 


D. I. Mendeleyev gold medal—Academician Yuriy 
Aleksandrovich Zolotov, for a series of theoretical 
studies in the field of extraction of metals and use of 
their results in chemical analysis; 


V. V. Dokuchayev gold medal—Boris Georgiyevich 
Rozanov, doctor of biological sciences, for a series of 
studies in the field of anthropogenic evolution, conser- 
vation and systematization of world soils; 


I. I. Mechnikov go!d medal—Academician Vladimir 
Yevgenyevich Sokolov, for a series of studies on the 
morphology, ecology and systematization of world mam- 
mals; 


Ye. N. Pavlovskiy gold medal—Nataliya Aleksandrovna 
Filippova, for a series of studies on blood-sucking mites; 


V. I. Vernadskiy gold medal—Yuriy Aleksandrovich 
Shukolyukov, doctor of chemical sciences, for a series of 
studies on “Isotopic Geochemistry, Space Chemistry 
and Geochronology”: 


A. P. Vinogradov gold medal—Aleksandr Leonidovich 
Kovalevskiy. doctor of geological-mineralogical sci- 
ences, for the monograph Biogeokhimiya rastenty (Plant 
Biogeochemistry); 


S. O. Makarov gold medal—Viktor Grigoryevich Ney- 
man, corresponding member RAS, for a series of studies 
on the system of Indian Ocean currents. 


Depositions of the vote tallying commission for elections 
of full members, corresponding members and foreign 
members of the Russian Academy of Sciences were 
approved on | April. The makeup of the Academy was 
supplemented by 41 full members and 64 corresponding 
members, as well as 80 foreign members. Yu. S. Osipov, 
RAS president, congratulated the newly elected 
Academy members. 


In closing the meeting, Yu. S. Osipov, in the name of the 
RAS Presidium, expressed appreciation to all its partic- 
ipants for their cooperation, meaningful discussions, 
understanding of Academy problems and unanimous 
voting. 


Footnotes 


1. The opening words of the president, report of the 
RAS chief scientific secretary and the full texts of 
addresses of meeting participants are published in 
this number. 
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2. For further details concerning winners of the M. V. 
Lomonosov Large Gold Medal in 1993 see: 
VESTNIK RAN, No. 4, pp. 378-381, 1994. 


3. The report of D. S. Likhachev is published in this 
number of the journal. 


Legal Status of Secret Inventions Still Unclear 


957A0010A Moscow IZOBRETATEL I 
RATSIONALIZATOR in Russian No 11, Nov 94 p 14 


[Article by V. Meshcheryakov, deputy head, Legal 
Office, head, Legislation Department, Russian Com- 
mitiee on Patents and Trademarks: ‘Classification’ 
Lives On In Russia’’] 


[FBIS Translated Text] Earlier we suspected an excessive 
secretiveness of our government, but now it has been 
become entirely evident that much has been kept secret 
which in no way could contain a sacramental “‘state 
secret.” This was manifested particularly clearly in the 
Soviet understanding of juridical protection of inven- 
tions and other objects of industrial property. 


As is well known, secret inventions in the USSR were 
protected by Author’s Certificates, that 1s, the same as 
ordinary inventions. But this protective document 
granted exclusive right to the state for use of the inven- 
tion for its own purposes. Ownership of property “by all 
the people’ did not contradict such a juridical status. 
State enterprises (and in our country there were virtually 
no others) exercised this mght with equanimity. More- 
over, the timing and form of conveying information 
about inventions to the public was dictated by produc- 
tion, departmenta! and other attendant circumstances. 


The managers of enterprises remembered the inventors 
of an innovation which had been put into production 
only in the event that the question arose of compensa- 
tion. Inventors, both “‘secret’’ and nonsecret, recall per- 
fectly well how rough it was to receive legitimate 
compensation. 


Incessantly asserting that the Soviet state existed in a 
hostile environment, the state endeavored to hide as 
many inventions as possible. A special type of ‘‘classi- 
fied” inventions, on the same footing as the imprint “For 
Official Use Only,” was devised. In accordance with the 
ill-remembered famed lists of the Glavlit (Main Admin- 
istration for Safeguarding Siate Secrets in the Press) and 
ministries, numerous Autho,’s Certificates were issued 
for which information was not allowed to be published in 
the open press. But interested parties received this 
information through special channels. The Patent 
Office—the State Committee on Inventions— 
contributed its bit to the secrecy environment by estab- 
lishing still another form of unpublished information on 
inventions, those patented abroad. 


A fundamental resolution of these problems was pro- 
vided only by the Patent Law of the Russian Federation. 
As in the well-developed countries, it is the patent 
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holder, not the state, that became the more important. 
The Patent Office 1s obliged to publish openly informa- 
tion on newly submitted applications within 18 months 
from the day of their receipt. It 1s simply impossible to 
“keep things under cover” from now on. And a patent 
cannot be received for secret inventions. 


But again—a roadblock! The procedures for dealing with 
secret inventions, useful models and industrial samples 
must be regulated by special legislation. And this does 
not exist. It’s like a city with lively vehicular and 
pedestrian traffic but without traffic police and signals. 


The drafts of norm-setting documents were drawn up by 
a working group of the RF Supren e Soviet with partic- 
ipation of specialists from the Russian Committee for 
Patents and Trademarks, Ministries of Defense and 
Security. But it’s not just the Supreme Soviet. not just 
the Ministry of Security. not just a stack of legislative 
acts!. Now it also 1s necessary to finalize these documents 
in such a way that they are not contradictory to the new 
Constitution of the Russian Federation. 


That 1s why I feel 1t useful to familiarize the readers of IR 
with the fundamental scheme which has been proposed 
by those preparing the drafts for solving the problem of 
secrecy In inventive activity. American experience was 
used as the basis for this. 


For newly devised secret inventions it is proposed that 
there be issuance not of a patent, but a special protective 
document granting mghts to its holder similar to the 
rights of a holder of an ordinary patent. But they are 
restricted to thc case of devising of an invention when 
fulfilling agreements for the development and produc- 
tion of special products linked to a state client. 


Secrecy will prevail under current legislation and the 
applicant will receive appropriate compensation. How- 
ever, sooner or later the secrecy will be removed and 
then a patent can be issued for the remainder of a 
20-year term, reckoned from the time of submission of 
the application. 


Those preparing the drafis provided for the possibility of 
examining earlier sut mitted applications for which cler- 
ical work for som< eason or another was not completed. 
The holders of Autnor’s Certificates for secret inventions 
also receive protective instruments. 


Unfortunately, some of the problems will remain even 
with the most successful adoption of the proposed drafts. 
This is attributable primarily to the incompleteness of 
the norm-setting base regulating the safeguarding of a 
state secret. The RF law “On State Secrets,” already 
adopted last year. provides for the publication of legally 
binding acts specifically stipulating the procedures for 
classifying and declassifying information. By decision of 
the president of Russia, 38 ministries and departments 
are authorized to publish acts. For an inventor the 
exercise of his patent without such documents is a 
difficult proposition and the managers of ministries and 
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departments obviously are too busy to sift through the 
mountains of “classified” papers. 


The imperfection of the juridical base at times takes a 
heavy toll both on the fate of the innovator and on the 
fate of his creative discoveries. It may happen that an 
applicant does not feel that his invention 1s secret, but 
objectively it is exactly that. Again a collision of opinions 
without the backup of legislation. To what such “‘colh- 
sions” may lead we have already observed 1n the noisy 
“Mirzayanovy affair.” 


Finally, the need has matured for taking the seal of 
secrecy off inventions which do not contain a State secret 
but which have been assigned to those not to be pub- 
lished in the open press. There are thousands of them. 
Some have been kept under wraps only due to anecdotal 
considerations. But the problem can be solved simply by 
a decree of the RF government which mandates publi- 
cation in the open press of information on nonsecret 
inventions protected by Author's Certificates with the 
imprint “Publication in the Open Press Forbidden.” In 
fact. in essence even if you go along with the former 
suspiciousness that the entire world lives for no other 
reason than the hope that they can steal technical ideas 
from us. classified but nonsecret inventions are not 
protected against such thievish impulses. The leakage of 
information is always possible. And so they can be 
patented. Everything 1s open: you steal and vou bear the 
responsibility under market laws. The intellectual prop- 
erty market is broadening and the inventors are 
receiving just compensation. 


I note in passing that even now an applicant has the right 
to inquire about patentability. but at the same time ts 
obliged to present a statement that it 1s admissible to 
publish information on the invention in the open press. 
And it 1s necessary to receive such a statement from the 
very ministry or department which earlier had assigned 
the restrictive classification. Just try under conditions of 
constant reorganizations to find the successor of the 
party that had assigned such a classification! Not even to 
mention that it 1s difficult to find some widow of a 
subofficial ready to help out. And what if the Patent 
Office itself or representatives of the former Glavlit 
assigned the classification? 


It is true that one piece of ideological foolishness, if not 
stupidity, has already been corrected. The ban on pubhli- 
cation of information on inventions patented abroad 
issued by the State Committee on Inventions was 
removed by the Russian Committee on Patents and 
Trademarks during the past year. A procedure was 
introduced providing for the renewal of examination of 
applications for inventions and the issuance of patents 
for them under the condition that the applicant submits 
a request and agrees to the publication of information in 
the open press. And if the applicant does not wish public 
announcement he does not receive a patent. 


The very speedy normative regularization of the matters 
mentioned in the article will complete the changeover of 
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the national system for the protection of objects of 
industrial property by a patent, granting the exclusive 
right for its use to the patent holder. Finally, as in all 
well-developed countries, a juridical! basis will be laid for 
the protection of inventions information on which is a 
state secret. Inventors will cease to be hostages of depart- 
mental or even governmental interests, without any 
rights, and there will no longer be a slavish dependence, 
as before, but normal relations as partners. 


Osipov Comments on Proposed Academy of 
Technological Sciences 


95740010B Moscow POISK in Russian 
No 47, 26 Nov-2 Dec 1994 p 1 


[Interview between unnamed journalists and Yuriy Osi- 
pov, president, Russian Academy of Sciences: “Why Are 
the Doors Closed?”; the first three paragraphs are an 
introduction} 


{[FBIS Translated Text] Twice during last month the 
Russian Academy of Sciences presidium discussed the 
matter of the possibility of organizing an Academy of 
Technical Sciences which would be charged with pro- 
viding scientific support for conversion of the military- 
industrial complex and assisting civilian branches in the 
use of dual technologies. 


Both sessions were closed. But in the press several notes 
have nevertheless appeared on plans for setting up the 
academy. There was a reaction not only by journalists, 
but also by politicians. For example, L. Ponomarev, the 
co-chairman of the “Democratic Russia” party, issued 2 
sharp statement in which it was stated that this was none 
other than an attempt of the military-industrial clique to 
take advantage of the moment for the recurrent redistri- 
bution of property. 


The leaders of the Russian Academy of Sciences deemed 
it necessary to clarify the situation. Here is what Yuriy 
Osipov, president of the Russian Academy of Sciences, 
said in a meeting with journalists. 


“All this started when the leaders of the State Committee 
on the Defense Industry and the Ministry of Atomic 
Energy turned to the government with a request to 
establish a structure which would bring together a 
number of leading branch institutes and would coordi- 
nate their scientific research. The government delegated 
to the Russian Academy of Sciences the task of dis- 
cussing the problem and forming an opinion on this 
subject. I feel that it is now evident that in the country 
there are no mechanisms for the control of major applied 
research efforts. The complex of highly important 
branch institutes was to a considerable degree without 
direction. Someone had to take the reins for control of 
the research conducted in them. And this had to be 
entrusted to high-class professionals, not to officials. 


But in what form should this structure be organized? He 
now have about 60 academies. Is still another needed? 
Could it not happen that it would be an ordinary 
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intermediate structure which would not answer for any- 
thing? Accordingly, to the first inquiry of the govern- 
ment I responded as follows: I feel that the organization 
of such an academy is now undesirable. 


But soon a group of scientists from those scientific 
organizations which had encountered the difficulties 
which I mentioned asked us to return to an examination 
of this matter. These were members of the Russian 
Academy of Sciences. academicians. Their argumenta- 
tion was as follows: now, when the question is raised of 
the conversion of the military branches of industry, 
research in the corresponding institutes must be coordi- 
nated ‘in essence’ at the professional level. Earlier this 
function was performed by scientific-technical councils, 
but these do not now exist. Moreover, entire branches 
are disappearing, but the institutes remain. What to do 
with them? Transform them into joint-stock companies? 


Accordingly, the presidium also proceeded to a discus- 
sion of this problem. Today we devoted a second session 
to this. And again no unanimous opinion prevailed as to 
the form in which applied research in the branch insti- 
tutes was to be supported. Today our position remains as 
before: it is undesirable that an academy be organized. 


Unfortunately, discussion at the professional level shifted 
to the political level. | was surprised that precisely the 
democratic party reacted in such a way. And the position 
of things was distorted in the Ponomarev statement. The 
Academy is only conforming to the government request 
that this problem de discussed. No mercenary goals are 
being pursued. The property of the institutes which was 
mentioned was government property and so it remains. 


Yes, we discussed the matter behind closed doors. And I 
feel that this was correct—let specialists form their own 
opinion. And only then criticize.” 


Proposed Science Budget for 1995 Reviewed 


957A0010C Moscow POISK in Russian 
No 47, 26 Nov-2 Dec 1994 p 1 


[Article by Nikolaya Stepanenkova Kollazh: ““Whittled- 
Down Ruble”; the first paragraph is an introduction] 


{[FBIS Translated Text] The Science Subcommittee of 
the State Duma has prepared a resolution on the draft 
law “On the Federal Budget for 1995.” We publish it 
below with some abridgements. 


“The allocation of appropriations from the 1995 budget 
for the item “Fundamental Research and Assistance to 
Scientific and Technical Progress,” providing 5 442 
401.8 million rubles, does not correspond to the current 
and especially the long-term interests of Russia, the 
promises of the president and government, as well as the 
resolution of the State Duma entitled ‘On the Critical 
Situation in Russian Science,’ dated 25 March 1994. 
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“The actions of the government during the last three 
years have resulted in a sharp decline in the standard of 
living of scientists, the elimination and sale of institutes 
and a large-scale outflow of specialists. The main con- 
cern of the administrations and scientific bodies is 
becoming not the level and efficiency of the work, but a 
search for ways to pay for expenditures on the mainte- 
nance of buildings and equipment and provide special- 
ists with at least a miserly salary. 


The deputies of the subcommittee consider as inadmis- 
sible funding in the amount of 5 442 401.8 million rubles 
and a further decrease in the fraction of appropriations 
for science from the budget relative to the gross national 
product and budget expenditures (in %) (see table). 











1991 | 1992 | 1993 1994 1995 
(in law) (in draft) 
To gross national 1.03 | 069 | 0.52 0.69 0.57 
product 
To budget 3.87 | 266 | 2.49 2.59 2.51 
expenditures 




















In working out the draft budget for 1995 in the RF 
Ministry of Science and Technical Policy all 74 federal 
entities (ministries, departments, academies, their 
regional departments, funds, institutes of world and 
national importance) announced a total need of sums for 
science in the amount of 27,856, 092.7 million rubles or 
22, 413, 690.9 million rubles more than the Russian 
government intended to allocate. Only 19% of the needs 
of scientific bodies for budgeted sums is satisfied. 


The government proposes to the State Duma that it 
approve the federal purposeful programs. According to 
calculations of the RF Ministry of Science and Tech- 
nology, their implementation in 1995 will require allo- 
cation of 4 079 800 million rubles from the state budget 
for carrying out scientific research and experimental- 
design work, but provision is being made for allocating 
only 125 382 million rubles for these purposes, or only 
3% of what is required. 


“Taking into account what has becn said above and 
proceeding on the basis of the resolution of the State 
Duma entitled "On the Critical Situation in Russian 
Science,” dated 25 March 1994, the subcommittee 
resolved: 


a) that the draft of the law ’On the Federal Budget for 
1995’ be rejected in its first variant; 


b) that the government be required to present to the 
State Duma documents supporting the draft budget 
for 1995 in accordance with the law ’On Procedures 
for Examining and Approving the Draft Federal 
Budget for 1995,’ approved by the State Duma; 


c) that it agrees with the proposals of the Ministry of 
Science and Technical Policy, Russian Academy of 
Sciences and the branch academies on the allocation 
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from the 1995 budget of sums for the item “Fundamen- 
tal Research and Assistance to Scientific-Technical 
Progress’ in the amount 13 000 000 million rubles 
(1.3% of the GNP or 6% of budget expenditures). 


It is recommended to the government that this sum of 
expenditures be taken into account in further working 
out of the draft budget by means of reduction of appro- 
priations for maintaining the administrative apparat, 
maintenance of highly profitable industrial branches and 
for conducting less important measures.” 


Improved Relations Between Academy of Sciences, 
Government 


95P60046A 


[FBIS Media Note] Recent journal articles suggest that 
the Russian Academy of Sciences and the Ministry of 
Science and Technology Policy have laid aside many of 
the differences that had set them at odds and are now 
working together. 


Beginning in early 1993, the inability of Russian Presi- 
dent Boris Yeltsin’s government to fund science at the 
Soviet-era level led to a war of words between the 
Russian Academy of Sciences (RAS) and the government 
ministries in control of the money. Academy scientists 
perceived the Ministry of Science and Technology Policy 
as an Organization inimical to the RAS and determined 
to eliminate it. The Ministry of Science saw the RAS as 
a gigantic, inefficient remnant of communism which was 
unwilling to reform itself. The Ministry of Finance was 
drawn into the fray because of its practice of seques- 
tering funds authorized by the state budget and releasing 
them on a month-by-month basis, which caused enor- 
mous budget problems for S&T institutes and R&D 
organizations everywhere in Russia. Through much of 
1993, scientists flooded the media with bitter articles 
accusing the two ministries of trying to destroy Russian 
science. 


Press reports suggest that by March 1994, all players had 
realized the conflict was not productive and had soft- 
ened their positions. Minister of Science and Technology 
Policy Boris Saltykov, who had taken much heat as the 
RAS’s most outspoken critic, suddenly recognized the 
RAS as Russia’s main engine of basic research and 
actually encouraged the Ministry of Finance to raise the 
RAS’s share of the state budget from 2.3 to 2.5 percent. 
Saltykov also gave ground on competitive financing by 
accepting the long-held RAS contention that basic sci- 
ence cannot be run solely on the basis of competitive 
grants, but needs some steady level of state financing to 
ensure continuity and stability (POISK, 15-21 Oct 94; 
NOVAYA YEZHEDNEVNAYA GAZETA, 20 Oct 94). 


At the RAS’s March annual general meeting, RAS Pres- 
ident Yuriy Osipov responded, giving Saltykov full 
credit for his lobbying efforts on behalf of the Academy. 
Osipov also agreed that the Academy needs to prioritize 
scientific research, eliminate nonessential personnel and 
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streamline its organizations (VESTNIK ROSSIYSKOY 
AKADEMII NAUK, Aug 94). In a dramatic policy shift, 
Osipov publicly lamented the fact that he had been one 
of the earliest critics of distributing science funds 
through competitive grants. ““We [RAS] believed that we 
should have distributed the money within the Academy, 
and that any other system of financing would lead to the 
ruin of our infrastructure and our scientific schools! I 
confess, | was strongly mistaken” (Moscow POISK, 
12-18 Nov 94). 


At that same March meeting, in dramatic contrast to 
previous meetings, Academy speakers criticized per- 
ceived government S&T policy deficiencies in general 
terms, while eschewing direct attacks on the Ministry of 
Science (VESTNIK ROSSIYSKOY AKADEMII 
NAUK. Aug 94). 


Much of the rancor may have disappeared because the 
Academy no longer feels threatened by Saltykov’s policies. 
The system of federal science centers set up by the 
Ministry of Science to force the reorganization of the RAS 
has not led to its elimination, as many academicians 
feared it would. Further, the Basic Research Fund set up 
by Saltykov within the Ministry of Science to ensure that 
State subsidies go where they are needed awarded 60 
percent of its competitive grants to the RAS. The fund is 
no longer seen as endangering Academy independence and 
its financing (VESTNIK ROSSIYSKOY AKADEMII 
NAUK, Aug 94; Moscow POISK, 12-18 Nov 94). 
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Defense appropriations may also be encouraging 
Saltykov and Osipov to work more together. Saltykov 
was critical of the government's decision to increase 
budget allocations for defense-related research and 
development, especially aviation and space, which 
receive 26 percent of the total amount budgeted for 
science. This is more than what the RAS and the 
Ministry of Science and Technology Policy receive 
together (Moscow VESTNIK ROSSIYSKOY AKA- 
DEMII NAUK, Aug 94). 


The science community’s relationship with the Ministry 
of Finance has also improved as scientists have come to 
realize that they are not being singled out by the Min- 
istry. In fact, if financing continues at the same rate 
through the rest of the year, the Academy will receive 
about 72 to 73 percent of its appropriations whereas 
other state-funded organizations will receive only about 
50-60 percent of theirs, according to the latest figures in 
POISK (12-18 Nov 94). 


The scientific establishment’s financial situation is still 
very precarious, so it is unclear whether the uneasy peace 
will prevail. Complaints are already surfacing about the 
projected budget for 1995, and much unhappiness has 
been expressed with proposed tax law changes which 
could eliminate certain tax privileges currently enjoyed 
by S&T institutes. 
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COMPOSITE MATERIALS 


Peculiarities of Grinding Process for Ceramic 
Structural Materials 


957D00024 Moscow VESTNIK MASHINOSTROYENIYA 
in Russian No 4, Oct 1994 pp 21-26 


[Article by V.A. Kashchuk. candidate of technical sci- 
ences, Scientific Research Institute of Defectoscopy, 
Moscow; UDC 666.3:621.923] 


[FBIS Abstract] Owing to their unique combination of 
mechanical and thermophysical as well chemical, optical. 
and other properties. ceramics are potentially very useful as 
structural materials in the aero-space technology. They are 
being considered in the design of gas-turbine engines, 
internal combustion engines. aircraft. and aero-space vehi- 
cles. They are also finding applications in conventional 
industries such as tool manufacture. metallurgy. electrical 
machinery. electronics, and nuclear power plant construc- 
tion. Inasmuch as ceramics are extremely hard and brittle, 
they are very difficult to form by mechanical treatment and 
especially so by grinding. Four ceramic materials are most 
promising and thus of particular concern: SiC (hardest), 
Si3N (strongest). Zro> (highest permissible stress concentra- 
tion). and Al,O, (second highest permissible stress concen- 
tration. second lowest hardness. lowest strength). This 
ranking applies to their respective crystalline phases. In an 
experimental study diamond wheels with grains of the 
160/125 um grain fraction in an organic binder and in a 
metallic binder were used for grinding specimens of these 
ceramics by the pendular method and by the deep-feed 
method on a model 3G7I (latest) machine tool. Both 
methods were tested on three kinds of Si, N, ceramic 
(reactively bonded and compacted. hot-pressed. sintered), 
ZrO,+Al,0, composite ceramic, and SiC ceramic. Both 
methods were used for flat grinding, circular grinding, 
internal grinding. and profile grinding, with lubricant- 
coolant or dry. On the basis of thus acquired experimental 
data, all these modes of operation are evaluated as to the 
effect of process conditions (speed of rotating wheel or 
specimen, rate of forward feed and depth of teed, diamond 
grain size and bond, dryness or lubrication-and-cooling) on 
the grinding performance indicators (specimen wear and 
surface roughness, productivity of grinding tool and 
economy of abrasive material). The results of this study 
should help optimize the grinding process individually for 
each of these different ceramic materials. Figures 6; tables 7. 
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Dual Excitation Source for Atomic-Enussion 
Spectrum Analysis of Cast Iron 


957DO001A Minsk ZHURNAL PRIKLADNOY 
SPEKTROSKOPII in Russian Vol 60 Nos 5-6, May-Jun 1994 
(manuscript received 30 Nov 1993) pp 531-534 


[Article by Ye.A. Zauer, Volgorod State Technical Univer- 
sity, and A.l. Drobyshev, St.Petersburg State University: 
UDC 543.42] 


[FBIS Abstract] Combining two kinds of low-voltage 
spark discharges for atomic-emission analysis of cast 
irons 1s considered, the object being to excite emission 
with a spectrum which contains not only the lines of 
carbon and phosphorus but also those of other constit- 
uent elements subject to quantitative determination. 
The two discharges, a “soft” one and a “st. one, are 
timed so as to take place within the working interelec- 
trode gap during successive half-periods of an alternating 
low-voltage cycle: “soft” discharge during the positive 
half-period and ‘stiff’ discharge during the negative 
one. The interelectrode gap 1s electrically broken down 
by high voltage from a source connected directly across 
it. The low-voltage source is a capacitor C1! charged by 
the 220 V a.c. power line through a series resistor R1. A 
diode D1 in parallel with an inductance coil L inserted 
between that capacitor and the spark gap acts as a switch. 
During a positive half-period this diode is blocking so 
that the capacitor discharges “softly” through the coil 
and the gap, with the iron specimen as cathode. During 
a negative half-period the diode is conducting and 
shunting the coil so that the capacitor discharges directly 
through the gap, with the iron specimen as anode. This 
arrangement provides the same spark power during both 
positive and negative half-periods. Comprehensive anal- 
ysis requires that the spark power be different during the 
two half-periods. This is achieved by connecting another 
capacitor C2 with a series resistor R2 across the 220 V 
a.c. power line so that both RC branches are in parallel. 
Another diode D2, also in series with this capacitor, is 
connected directly to the the D1-L circuit thus bypassing 
both series resistors R 1 and R2 on the charging side. This 
diode acts as a switch for capacitor C2, which cannot 
discharge when diode D2 is blocking but will discharge 
and thus boost the spark power when diode D2 is 
conducting (its discharge current also passing either 
through coil L when diode D1 is blocking or through D1 
when the latter 1s conducting). This excitation source 
performs optimally with appropriately matched capaci- 
tors and resistors, providing maximum sensitivity to 
carbon concentration when carbon determination based 
on the C III 229.69 nm line is made in a “stiff” discharge 
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and maximum sensitivity to phosphorus concentration 
when phosphorus determination is made in a “soft” 
discharge. The excitation source has been designed for 
determination of other elements present (Si,Mn,V,Cr,Ti) 
as well, using the Fe II] 259.9 nm line as references, in 
accordance with the 1988 GOvernment STandard. 
Figures 1; tables 1; references 6. 


Behavior of Carbon Implanted in Polycrystalline 
Titanium 


957D0004 Moscow POVERKHNOST: FIZIKA, KHIMIYA, 
MEKHANIKA in Russian No 10-11, Oct 1994 (manuscript 
received 22 Oct 1993; signed to press 2 Nov 1993) pp 103-109 


[Article by B. G. Eristavi, E. M. Diasamidze, R. N. 
Dekanosidze, N. I. Maysuradze, E. R. Kuteliya, N. V. 
Dzhalabadze, A. V. Sichinava, Georgian Technical Uni- 
versity, Tbilisi; UDC 539.213:621.382] 
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[FBIS Abstract] Changes in the crystalline structure of 
polycrystalline titanium doped with a dose of 5x10'’ 
cm of carbon ions with an energy of 100 keV are 
studied. This 1s 2.5 times the critical dose for structural- 
phase transition . The ion-doped layers are analyzed with 
electron Auger-spectrometry and electronography 
depending on the temperature of post -implantation 
annealing, 200-1000°. Bombardment with carbon ions 
leads to amorphization and an increase in the volume of 
the ion-doped layer. Doping itself does not lead to the 
formation of titanium carbide. In annealing at 200-600° 
titanium carbide is formed. Annealing at 800° and higher 
yields dissociation of the titanium carbide. Carbon 
atoms are returned to the surface where they are evapo- 
rated due to diffusive resorption of the carbon in the 
titanium carbide. Figures 4; references 9: 5 Russian, 4 
Western. 
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Use of Categories Algebra in Study of Radar 
Monitoring Systems 


957KO001A Moscow RADIOTEKHNIKA in Russian 
No 6, Jun 1994 (manuscript received after revision 
14 May 1993) pp 3-11 


[Article by V. A. Sarychev; UDC 621.396.962}] 


[FBIS Abstract] The methods of the theory of categories 
are discussed as an effective tool for an analysis of radar 
systems ensuring determination of the coordinate and 
noncoordinate (type and class of observed feature, scat- 
tering capacity, resonance modes in the structure, geo- 
metric and electrophysical characteristics of surface, 
including spatial-temporal variations) parameters of nat- 
ural media and features during radar monitoring. It is 
the complexities involved in writing algorithms for eval- 
uating the noncoordinate parameters which require use 
of methods and procedures not inherent in traditional 
radar, such as the theory of fuzzy sets and algorithms, an 
artificial intellect and clusterization. These problems are 
discussed and ways to overcome them are proposed. In 
describing monitoring radars it is desirable to make use 
of a mathematical model based on at least two catego- 
ries: “signal’—corresponding to the transformation of 
the radar signal from the transmitter to the display, and 
“measuring,” oriented on the problem of determining 
the parameters of the target, in the formation of whose 
morphisms it also is necessary to make use of multidi- 
mensional morphisms of the type presented in this 
article. These categories together make it possible to 
describe the informational transformations in radars, 
particularly those associated with use of data and knowl- 
edge banks incorporating information on the observed 
objects in the form of their radar characteristics. Refer- 
ences: 13 Russian. 


Influence of Construction of Generalized Model of 
Flightcraft Propulsion System on Its Effective 
Scattering Area 


957K0001C Moscow RADIOTEKHNIKA in Russian 
No 6, Jun 1994 pp 20-26 


[Article by L. V. Dusheina, A. V. Runov and M. A. 
Monin; UDC 538.3.621.396] 


{[FBIS Abstract] The radar characteristics of the propul- 
sion system (PS) of a modern flightcraft, with allowance 
for a gas turbine engine, in near-axial sounding direc- 
tions may be approximately evaluated using a ray math- 
ematical model of scattering of a plane EM wave by the 
inner surface of a complex S-shaped cavity with great 
wave dimensions with a three-dimensional load on the 
end. A comparison of the computed and experimental 
data reveals the possibility of obtaining quantitative 
estimates of the scattering characteristics for cylindrical 
cavities with a plane bottom with an accuracy no poorer 
than 3 db in the range of angles 0-30°. For more complex 
objects it is possible to obtain either the mean values in 
a small range of angles or qualitative evaluations of the 
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nature of the dependence of its effective scattering area 
(ESA) on the geometric characteristics of the model, The 
maximum values for the two polarizations of the 
sounding field considered are attained in the direction of 
direct visibility of the bottom when 6 = 4,5°. The 
presence of a load at the bottom of the cavity in the form 
of a turbine reduces the levels of the principal elements 
of the polarization scattering matrix (PSM) in compar- 
ison with a flat bottom. The values of the PSM elements 
are dependent primarily on the size of the blade struc- 
ture region at the bottom and the angle of setting of the 
blades and have little dependence on the configuration 
of the central body. There is a depolarization of the 
incident field and an increase in the ESA levels for the 
field cross components with complication of model 
geometry. With destruction of the incident plane wave 
front, accompanied by multiple rereflections in a com- 
plex cavity, and also with the loss of some part of field 
strength, the considerable decrease in ESA levels for the 
principal field components is related to its emergence 
from the blade structure. Figures 6; references 8: 5 
Russian, 3 Western. 


Radar Measurement of Group Object Parameters 


957K0001B Moscow RADIOTEKHNIKA in Russian 
No 6, Jun 1994 (manuscript received 9 Apr 1992) pp 12-19 


[Article by R. V. Ostrovityanov, A. A. Monakov and G. 
N. Khramchenko; UDC 621.396.96] 


[FBIS Abstract] Particular cases of determination of the 
position of the geometric center of an object and 
resolving a paired object have been examined in the 
literature, but the problem was solved heuristically, 
limiting the possibilities for a statistical evaluation of the 
effectiveness of the algorithms; the field of applicability 
of the solutions also was narrowed. However, these 
problems can be solved by using statistical optimum 
evaluation methods. The derivation of the fundamental 
expressions necessary for this purpose is given for the 
case of a multichannel radar with a monopulse total- 
difference direction finder with an intensity of internal 
noise which is identical in the total and difference 
channels. It is shown that by maximizing the likelihood 
function it is possible to obtain precise and approximate 
algorithms for measuring the angular coordinates of 
unresolved objects in the case of a fluctuating or non- 
fluctuating signal in a monopulse radar when using a 
total-difference direction finder or a direction finder of 
any other type ensuring measurement of the key param- 
eters. The proposed approach, which involves statistical 
simulation, made it possible to determine the geometric 
center of a pair of objects and to resolve the targets 
making up the pair. Their determination in explicit form 
made it possible to analyze the statistical properties of 
the evaluations of coordinates. Figures 3; references 5: 3 
Russian, 2 Western. 
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Algorithm for Filtering Linear Recurrent Series 
From Mixture With Noise 


957K0001D Moscow RADIOTEKHNIKA in Russian 
No 6, Jun 1994 pp 68-74 


[Article by M. G. Bakulin, V. B. Kreyndelin and A. L. 
Terekhov; UDC 621.396} 


{[FBIS Abstract] The use of linear recurrent series (LRS) 
has recently become commonplace in radar and digital 
radio communication due to the appearance of new 
instruments and LSI chips for the processing of wide- 
band signals. Therefore there is considerable need for 
writing algorithms for the filtering of LRS from a mix- 
ture with noise because the known contradiction 
between the complexity of LRS detectors and the pro- 
cessing time for such series is aggravated by the appear- 
ance of these instruments and chips. This is attributable 
to the fact that in the case of low signal-to-noise ratios it 
is difficult to miniaturize the search and synchronization 
unit. Special recurrent algorithms close to optimum 
must be written for overcoming this contradiction (the 
known algorithms for solving this problem are satisfac- 
tory only when the signal-to-noise ratios are positive). A 
study was therefore made to develop a method for the 
synthesis of LRS reception on the basis of the theory of 
nonlinear filtering of Markov processes. A full filtering 
algorithm is presented, followed by its simplified 
variant. A block diagram of a device for applying this 
algorithm is given. Its parameters were obtained by 
statistical simulation on a computer. Since the filtered 
process is a K- connected Markov chain with a finite 
number of states, it is desirable to use the probability of 
correct evaluation of the state of the chain as a filtering 
parameter. The dependence of this probability on dis- 
crete time for different signal-to-noise ratios is deter- 
mined, making it possible to define the conditions under 
which the simplified algorithm is applicable. Figures 2; 
references: 7 Russian. 


Combined Detection of Optical Signal 


957K0001E Moscow RADIOTEKHNIKA in Russian 
6, Jun 1994 (manuscript received after revision 1 Mar 93) 
pp 83-86 


[Article by S. V. Budayev; UDC 621.396.969. 1] 


[FBIS Abstract] The increased demands on sounding 
systems dictate the use of a combination of different 
types of measuring systems for the reliable detection of a 
useful signal against a noise background. An algorithm 
for detection of an optical signal in a combined system 
consisting of radar and laser sounders is described which 
makes it possible to increase detection efficiency. Full 
allowance is made for the difference in their tactical- 
technical parameters. Since the effective range of the 
radar system is considerably greater than that of the laser 
system, but the repetition rate of the laser sounding 
pulses is substantially less than for the radar unit, the 
search for the target in the combined system operating 
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range is performed by the radar. Before the laser unit 
begins to operate the radar has already detected the 
target and measures the signal lag time. The structure of 
the proposed algorithm differs from that of the known 
algorithm for the detection of a Poisson signal in Poisson 
noise. A block diagram of the proposed detector is used 
in explaining system structure and functioning. An 
expression for determining the probability of correct 
detection is derived. The efficiency of combined detec- 
tion is computed from the total error curve. The derived 
formulas also were used in constructing graphs of the 
dependence of the efficiency of the combined detector 
on signal strength. The analysis reveals that the effi- 
ciency of combined detection increases with a decrease 
in the q ratio. Figures 2; references: 4 Russian. 


Transmitter With Pulse-Duration Modulation for 
Fiber-Optic Analog Communication Lines 


957K0014A Moscow PRIBORY I TEKHNIKA 
EKSPERIMENTA in Russian No 4, Jul-Aug 1994 
(manuscript received 29 Jun 1993) pp 49-55 


[Article by S.A. Vibye, Institute of Nuclear Physics, 
Siberian Department of Russian Academy of Sciences, 
Novosibirsk; UDC 621.376.54] 


[FBIS Abstract] A high-precision transmitter with ana- 
log-to-pulse conversion and pulse-duration modulation 
(PDM) is proposed for fiber-optic communication lines 
operating with analog input signals. It consists of a 
master oscillator which sets the conversion frequency, a 
dynamic integrator, a comparator with pulsed feedback 
to the integrator, and a delta pulse- duration modulator. 
The integrator, an operational amplifier shunted by a 
capacitor, adds three currents entering each through a 
fixed series resistor on its input side: 


1. current I, of the analog signal, 
2. current I,, of the oscillator signal, 


3. feedback current Ip, from the comparator output. The 
integrator output current proceeds to the comparator, 
which also receives a current from the oscillator 
directly through the integrating capacitor across the 
amplifier. The comparator sends its main output 
current to the modulator and a feedback current to 
the integrator input. The condition of charge balance 
on the integrator capacitor in the steady state yields 
the relation t,= To(1,+ Ip,)/2Ip, [tp .T,) denoting the 
PDM signal duration and period respectively). The 
modulated signal enters a light-emitting diode which 
converts it into an optical one and sends the latter 
through a fiber-optic cable to the receiver, the cable 
having an optical connector at each end. In the 
receiver a photodiode picks up the optical signal and 
converts it into an electrical one, which it then sends 
through an amplifier to a comparator. The compar- 
ator output signal proceeds to a frequency-into-half 
divider with duration discrimination of start and stop 
signals. Its output signal enters a duration-to-code 
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converter and the code then enters a digital-to-analog 
converter which reconstructs the original analog 
input signal. An analysis of the transmitter operation 
reveals that a crucial factor here is the signal transient 
time in the integrator, which determines the number 
of PDM cycles. An estimate of errors due to nonide- 
ality of the converter circuit components indicates 
that only instability of the integrator capacitor during 
conversion will cause conversion inaccuracy, The 
magnitude of the capacitor not being important fac- 
tors. According to this functional scheme has been 
designed such a transmitter whose precision within 
0.5% (approximately 8 digits) with T,= 1 ps can be 
improved to within 0.025 % (approximately 12 digits) 
with T,= 20 ps by appropriately changing the relevant 
oscillator components. This transmitter draws a cur- 
rent of only 30 mA from a (+/-)2.5 V d.c. power 
supply. Figures 2; tables 1; references 4. 


Generator of Bipolar High-Voltage Nanosecond 
Pulses 


957K0014B Moscow PRIBORY I TEKHNIKA 
EKSPERIMENTA in Russian No 4, Jul-Aug 1994 
(manuscript received 23 Nov 1993) pp 64-67 


[Article by V.S. Belkin and G.I. Shulzhenko, Institute of 
Nuclear Physics, Siberian Department of Russian 
Academy of Sciences, Novosibirsk; UDC 621.382.2/3] 


{[FBIS Abstract] Generating bipolar quasi-sinusoidal 
high-voltage nanosecond pulses without a d.c. compo- 
nent by means of drift diffusion diodes is considered, 
inasmuch as such diodes behave like charge-storage 
diodes when pumped with a pulse of forward or reverse 
current. Their advantageous feature is a quick return to 
the blocking state. The basic functional scheme is one of 
two such diodes connected in series, diode D, generating 
a unipolar primary pulse followed by diode D, acting as 
a switch. Both diodes are pumped simultaneously by 
separate pulse generators. The primary pulse generated 
by diode D, has equal rise and fall times, its form thus 
resembling that of half a sine wave. Diode D,, between 
diode D, and the load, is in the blocking state and thus 
separates the load from diode D, when subsequently a 
short-circuited coaxial cable in parallel with the load 
applies the inverse second half-sine pulse to the load. 
The characteristic impedance of this cable is equal to the 
load resistance and its length is matched so as so as to 
make the duration of that second half- sine pulse equal to 
half the duration of the first one. The cable forms a loop 
and also serves as a grounding device for the second 
electrode of diode D, while this diode is being pumped. 
In a modified version a third diode D,, in series-aiding 
with the switching diode D,, separates the latter from 
the generating diode D,,. when both are being pumped 
and thus makes it possible to design the pump parame- 
ters for each independently. This diode then acts as a 
stabilitron during pulse generation and as a pulse shaper 
afterwards, inasmuch as it cuts off the “lower” unavoid- 
able smooth part from the leading edge of primary pulses 
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and thus makes their shape approach half a sine wave. 
The trailing edge of these pulses is formed either by the 
switching diode D, , on the load side in the blocking state 
or by a saturable reactor inserted in parallel with diode 
D,,. Most rectifier diodes featuring a quick return to the 
blocking state are suitable for such a pulse generator. The 
pumping is controlled by a switching transistur. 
According to this functional scheme have been designed 
generators of bipolar 300 V and 500 V pulses within the 
4-6 ns range of duration as well as 500 V and 1000 V 
pulses within both 7-10 ns and 11-15 ns ranges of 
duration. Figures 2; tables |; references 4. 


Pulse Shapers With Low-Voltage Power Supply 
for High-Voltage Nanosecond Pulses 


957K0014C Moscow PRIBORY I TEKHNIKA 
EKSPERIMENTA in Russian No 4, Jul-Aug 1994 
(manuscript received 23 Nov 1994) pp 68-72 


[Article by V.S. Belkin and G.I. Shulzhenko, Institute of 
Nuclear Physics, Siberian Department of Russian 
Academy of Sciences, Novosibirsk; UDC 621.382.2/3] 


{[FBIS Abstract] Two functional pulse shaper schemes for 
100 V - 10 kV nanosecond pulses recurring at high 
repetition rates are described, both using a synchronized 
converter and a low-voltage supply. The converter con- 
sists of an energy storing iron-core inductance coil fol- 
lowed by diode D, which charges a storage capacitor to 
a stable high voltage during the time intervals between 
successive pulses. A bypass-to-ground diode D, tapping 
into the connection between inductance coil and diode 
D, suppresses self-resonance in the coil and prevents rise 
of an inverse overvoltage across the converter diode. A 
bypass-to-ground stabilitron diode D, tapping into the 
connection between the converter diode D, and the 
storage capacitor stabilizes the low- voltage supply and 
protects the converter during voltage rises. In the first 
scheme both the converter and the pulse shaper are 
switched by the same transistor, a grounded-emitter 
transistor whose collector taps into the connection 
between the converter diode D, and the storage capac- 
itor. The transistor is triggered either internally by a 
master oscillator or externally by a univibrator, through 
a fixed resistor in series with its base. The storage 
capacitor discharges through the primary winding of a 
pulse transformer, this winding being preceded by an 
air-core series inductance coil and a bypass-to-ground 
diode D, connected across both behind the capacitor. 
The secondary winding with a series capacitor is con- 
nected is connected across both the load and a drift 
diode in parallel with the load. A drift diode is preferred 
because of its quick return to the blocking state. This 
diode and both transformer windings are connected to 
ground at their other ends. The second scheme differs 
from the first one by having a second such transistor for 
separate switching of the converter, its collector tapping 
into the connection between the converter diode D, and 
inductance coil. This transistor, rather than the other 
one, has a fixed resistor in series with its base. Both 
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transistors are triggered ‘in parallel” by the same master 
oscillator or univibrator. According to these functional 
schemes have been designed pulse shapers producing 
1.2-1.5 kV pulses of 10 ns duration across a matched 50 
Q load at 1.0-20 kHz repetition rates and drawing a 
current of 0.1 (1 kHz) or about 0.5 A (20 kHz). The pulse 
shaper with common switching uses a 15 V d.c. power 
supply. The pulse shaper with separate switching uses a 
3.2-3.7 V d.c. power supply. Figures 4; references 2. 


Velocimeter for Measuring Speed of Sound in Fluids 


957K0014D Moscow PRIBORY I TEKHNIKA 
EKSPERIMENTA in Russian No 4, Jul-Aug 1994 
(manuscript received 26 Oct 1993, after completion 
23 Feb 1994) pp 120-124 


[Article by A.M. Izmaylov, Institute of Space Research 
of Natural Resources imeni Tofik Ismailov, Baku; UDC 
551.464.2] 


[FBIS Abstract] A velocimeter for measuring the speed 
of sound in fluids is described which operates with 
frequency-time tracking, the frequency f of its output 
signal becoming proportional to the speed of sound V 
when the parasitic time delay in all electrical and 
acoustic instrument components has been compensated. 
The instrument includes successively an LC- oscillator 
whose frequency is controlled by varicaps, a counter- 
divider, and a pulse distributor with 0,1,2,3,4,....M out- 
puts forming pulse sequences OR1,1R1,2R1,3R1 at the 
0,1,2,3 outputs respectively. Pulses of the 1R1 sequence 
trigger a second oscillator and change the state of the 
trigger, whereupon this oscillator generates an impact 
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excitation signal for a piezoelectric transducer which 
dperates as transceiver of acoustic pulses. The transducer 
consists of a mechanically damped active acoustic emis- 
sion generator, and a sound guide. The emitter is a thin 
disk of TsTS-19 Zr-Ti-Sr ceramic 12 mm in diameter 
and 0.36 mm thick. The sound guide, made of stainless 
steel (12Cr18Ni9Ti), touches the free surface of the fluid 
in a test cell. An acoustic emission pulse travels through 
the sound guide, whereupon the steel-fluid interface 
splits it into two parts: one part being transmitted into 
the fluid and one part being reflected back through the 
sound guide guide to the acoustic emission generator, 
which converts it into an electric signal. The transmitted 
part of the sound travels through the fluid column and is 
returned by a reflector underneath to the acoustic emis- 
sion generator, which converts it into an electric signal. 
This second sound pulse has thus traveled through the 
fluid column twice, making the length L of the acoustic 
measurement base equal to double the height of the fluid 
column. Both electric signals pass through a limiter to a 
comparator, the second after the first, the impact exci- 
tation signal having already entered the comparator 
before. According to this functional scheme has been 
designed an experimental velocimeter operating with an 
L= 0.1 m long acoustic base (0.05 m high fluid column), 
K= fL/V = 10, and an f, = 137 kHz initial frequency of 
the first oscillator at the beginning of measurement. The 
results of tests with sea water indicate that within the 
1405.00-1520.80 m/s speed range deviations from the 
(+/-)0.1 m/s basic error do not exceed (+/-)(0.01-0.02) 
m/s. The output signal stabilizes within | s, whereupon 
fluctuations of its frequency do not exceed (+/-)1 Hz. 
Figures 2; references 4. 
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Plan for Development of General-Use Land Mobile 
Radio System Networks in Russia to Year 2010 
(Relevant to Cellular, Radial-Zonal and Radial 
Networks) 


957K0007A Moscow ELEKTROSVYAZ in Russian 
No 4, Apr 1994 pp 2-5 


[Unsigned document approved by Russian State 
Committee for Telecommunications (GKES), Resolu- 
tion No 71, 1994] 


[FBIS Translated Text} 


Introduction 


Land mobile radio system (LMRS) networks have been 
established in Russia over the course of the last three 
decades due to the need for organizing immediate com- 
munication, for the most part for the higher levels of 
state authority and administration. The changeover to 
the new economic conditions, stimulating the develop- 
ment of business activity and entrepreneurship, have 
substantially increased the demand for general-use land 
mobile radio system services (GULMRS). This demand 
can be met only by using modern technologies and 
allocation of additional radio frequency bands for 
GULMRS in the ranges defined by the Regulations on 
Radio Communication for the Land Mobile Service. The 
development of the GULMRS in Russia also will favor 
the many-sided development of general-use communica- 
tion networks. The purpose of this plan is definition of 
the principal directions and principles for organizing 
GU LMRS networks under the real conditions pre- 
vailing in the Russian Federation with allowance for 
world experience in the development of such networks. 


1. Initial Points of Plan 


1.1. By the term “general-use land mobile radio 
system’ (GULMRS) networks is meant the 
totality of technical equipment (radio equipment, 
switching systems, connecting lines and structures) 
by means of which it is possible to afford mobile 
subscribers communication with one another and 
with general-use telephone network subscribers. 
The problems involved in organizing personal 
radio calling networks and use of radio extenders 
of telephone lines and cordless telephones are not 
dealt with in this plan. 


1.2. GULMRS networks are established in the Rus- 
sian Federation for the purpose of maximum 
satisfaction of the needs for mobile radio system 
services for all classes of users at the modern 
world level and in the shortest time possible. 


1.3. GULMRS networks constitute part of the inter- 
coordinated communication network (ICN) 
in the Russian Federation, constituting its sup- 
plementation and expansion. They must interact 
with the general-use telephone network 
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(GUTN). It is desirable that departmental cel- 
lular networks be organized within the frame- 
work of general-use cellular networks (with the 
status of virtual networks). 


. The principles for organizing GPLMRS networks 


are based on the prevailing rules for state regula- 
tion in the “Communications” branch with reduc- 
tion in the role of centralized planning and 
funding and with allowance for broadening of the 
forms of ownership and laws of market relations. 
GULMRS are organized for the most part by 
making use of funds from the private sector. 


. The basis for solving problems related to the 


introduction of GULMRS networks is the reso- 
lutions of the Russian State Commission for 
Radio Frequencies (SCRF), defining the condi- 
tions for use of the frequency spectrum in the 
territory of the country. 


. The interconnection of GULMRS networks to 


general-use communication networks must be 
accomplished in accordance with the technical 
specifications agreed upon in each specific case 
with the appropriate communication enter- 
prises. In establishing and operating GULMRS 
networks it is necessary to apply the norm- 
setting-technical documents defining the general 
principles for organizing general-use communi- 
cation networks, the numbering scheme and sig- 
naling system. It also is necessary to satisfy the 
general requirements on the affording of com- 
munication services, including in emergency sit- 
uations, as well as the technical operation 
requirements on telecommunication facilities 
and networks for compliance with operational 
investigatory measures in accordance with the 
Russian Federation law “On Operational Inves- 
tigatory Activity in the Russian Federation.” 


. All operators of GULMRS networks are obliged 


to participate in the development and modern- 
ization of general-use communication networks, 
the degree of which is defined by the RF Min- 
istry of Communications (hereafter— 
““Ministry”) when issuing licenses. 


. World Trends in Development of GU LMRS 


Networks 


Analog radial systems served as the basis for the 
development of GULMRS networks in all countries 
of the world. The exploitation of new radio frequency 
bands and a changeover to the organization of gen- 
eral-use cellular mobile radio communication systems 
made possible a considerable increase in the capacity 
of GULMRS networks. Thus, a great number of 
mobile subscribers received automatic local, inter- 
urban and international communication services. The 
use of digital technology made the equipment more 
reliable and ensured the possibility of broadening the 
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range of services afforded by GULMRS networks. 
The standardization of cellular communication 
equipment at the international level and adoption of 
unified standards by many countries also made it 
possible to afford GULMRS services when mobile 
subscribers cross international boundaries. In the 
economically well-developed countries of the world 
there is an average of three radio-telephones per 100 
inhabitants, whereas in the Scandinavian countries 
there are eight; there the service zone of GULMRS 
networks covers virtually the entire territory of these 
countries (about 98%). The trend in further develop- 
ment of GULMRS networks involves the organiza- 
tion of a unified GULMRS network with a broad 
range of services for subscribers. 


. Level of Support of Russian Population With GU 
LMRS Services 


As of 1993 the number of subscribers of GULMRS 
networks was about 38,000, which corresponds to 
approximately 0.025 radio-telephones per 100 inhab- 
itants. All these subscribers, for the most part concen- 
trated in cities with a population greater than 0.2 
million persons, and taking into account the histori- 
cally developing situation, are usually juridical enti- 
ties. Most subscribers of GULMRS networks make 
use of the services of the Altay national radial radio- 
telephone communication system. Cellular mobile 
radio communication systems are operating in 
Moscow and St. Petersburg. 


. Directions in Development of GU LMRS Networks 
(Federal and Regional GU LMRS Networks) 


In order to overcome the existing lag in the GULMRS 
field it is necessary to construct networks which will: a) 
be based on promising technologies; b) make available 
local, interurban and international telephone commu- 
nication services, other telecommunication services, as 
well as automatic national and international ‘“‘roam- 
ing,’ that is, servicing of a “wandering” subscriber 
handed over to another switching center of a similar 
network, to a wide range of Russian users. The qualita- 
tive indices of the afforded services must correspond to 
existing national and international norms; c) cover, for 
the most part, the entire territory of the country; d) 
ensure the affording of emergency communication ser- 
vices should exceptional situations occur in the serviced 
territor;. e) be integrated with GULMRS networks of 
many countries. Networks corresponding to the enu- 
merated requirements have been called “federal net- 
works.’ The construction of federal networks is 
impossible without the adoption of unified standards 
for the equipment used, which also must be compatible 
with the radio facilities operating in the territory of 
Russia and be able to interact with general-use commu- 
nication networks. Taking into account the geopolitical 
orientation of Russia it is desirable to introduce the 
European standards developed by the European Tele- 
communication Standards Institute (ETSI). Since the 


equipment of the All-European GSM digital standard 
corresponds to the most modern requirements, and this 
standard has been adopted by many countries in the 
world, it was decided to construct the digital GULMRS 
federal network of Russia on its basis. Since the status 
of general-use communication networks and the pres- 
ently operative restrictions on the use of the necessary 
frequency reserves are somewhat holding back the 
organization of a federal network based on the GSM 
standard (henceforth—“‘GSM federal network”), it is 
proposed that construction be continued on the analog 
federal network based on equipment of the NMT-450 
standard (henceforth—*NMT-450 federal network’). In 
the development of these GULMRS federal networks it 
is possible to note two stages whose times are dependent 
on implementation of the conversion of the frequency 
spectrum of GU TN digitization and introduction of 
the GSS No. 7 signaling system of the International 
Telegraph and Telephone Consultative Committee 
(CCITT):the first stage (1994-2000) is the organization 
of the NMT-450 federal analog network with a full 
range of services (including national and international 
roaming”) with simultaneous organization of frag- 
ments of the digital GSM federal network with possible 
restrictions on the range of services; the second stage 
(2001-2010) is the organization of the GSM federal 
digital network with a complete (2001-2010) range of 
services. The interaction among subscribers of the GSM 
and NMT-450 federal networks will be through the 
GUTN or through channels directly connecting the 
switching equipment of these networks. It proposed 
that by 2010 these two federal networks will be able to 
satisfy completely the needs of Russian users for 
modern GULMRS services. It is expected that by 2010 
the percentage of coverage of the population with the 
services of GULMRS networks will be not less than 2% 
(that is, two radiotelephones per 100 inhabitants). The 
organization of GSM and NMT-450 federal networks 
was determined as the principal direction in develop- 
ment of GULMRS networ's in Russia to the year 2010 
and in this direction there is a need for maximum 
concentration of the efforts of operators, investors and 
national producers of communication equipment. The 
organization of federal networks on the basis of other 
technologies is desirable in cases when the NMT-450 
and GSM federal networks exhaust their technical 
capabilities with respect to the range and quality of 
services and there is an increase in the number of 
subscribers and territorial coverage. Since at the present 
time there is virtually no national equipment corre- 
sponding to the requirements of the GSM and NMT- 
450 standards, the organization of federal networks will 
require foreign exchange investments. For the purpose 
of the speediest possible saturation of the Russian 
telecommunications market with GULMRS services it 
is admissible to organize regional networks which, 
first of all, should be based on nationally produced 
equipment. The regional networks will be able to afford 
subscribers a lesser range of services than the GU 
LMRS federal networks and their service zone will be 
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restricted to the territory of a region (a territory coin- 
ciding with an interurban area code) or even an indi- 
vidual populated place. For their organization it is 
admissible to use any type of GULMRS equipment 
besides equipment of the GSM and NMT-450 stan- 
dards. The regional networks can operate in the range 
330 MHz traditional for Russia (systems: radial, of the 
Altay type, radial-zonal, etc.) and in the range 800 
MHz, where for these purposes there are approved 
frequency bands. They also can be organized using 
other ranges if the appropriate authorization is received 
from the Russian State Commission for Radio Frequen- 
cies. Each regional network services only the 
subscribers assigned it. The conditions for organizing 
GULMRS networks are defined by the Ministry when 
issuing licenses with allowance for the status and devel- 
opment of GULMRS federal networks, the possibilities 
of using nationally produced GULMRS equipment and 
the wishes of regional administrations (at the level of 
Federation subjects). Regional networks also can be 
used in solving problems related to affording telephone 
services for inaccessible regions and areas with a low 
population density. 


. Conditions Ensuring Development of GULMRS 
Networks in Russia (Federal and Regional 
Operators. National Coordinating Committees) 


The principles for organizing GULMRS networks 
correspond to the newjeconomic approaches to the 
“Communications” branch, that is, a decrease in the 
role of centralized planning and funding and the use of 
different forms of ownership. The increased interest of 
national commercial organizations and foreign com- 
panies in the investment of their financial resources in 
specific projects for organizing GULMRS networks 
makes it possible to consider a commercial basis to be 
entirely justified. Any juridical entities registered in 
accordance with legislation of the Russian Federation 
may become operators of GULMRS networks if they 
assume the obligations of establishing these networks 
in accordance with the existing norms and specifica- 
tions and meet all the requirements of the Ministry set 
forth in the licenses granting the right to afford com- 
munication services. All the operators of GULMRS 
networks must participate in modernization and 
development of the GUTN, as well as other measures 
favoring development of GULMRS networks. Opera- 
tors are classified as federal and regional. Federal 
operators are those participating in the organization of 
GULMRS federal networks of the Russian Federation 
and having appropriate licenses for this purpose. Fed- 
eral operators are obliged to afford services to all 
subscribers of the federal network of the corre- 
sponding standard, regardless of the place of registry 
of these subscribers. It is desirable to bring together 
the federal operators of the GSM and NMT-450 
networks into two respective National Coordinating 
Committees for the purpose of working out technical 
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and administrative measures for ensuring national 
and international roaming, defining the conditions for 
use of federal networks in emergency situations and 
coordination of the problems involved in the partici- 
pation of federal operators in measures for modern- 
izing and developing the GUTN which must be 
carried out for implementation of the projects. The 
National Coordinating Committees do not intervene 
in the financial activity of federal operators. They 
have the status of juridical entities and operate on 
self-funding principles by means of fees paid by the 
federal operators represented in these bodies. Their 
basic tasks are: formulation of unified rules for 
affording services by federal networks; solution of 
general technical problems in meeting the conditions 
set forth in licenses; coordination of problems relating 
to interpayments among federal operators and the 
procedures for settling accounts with other operators 
of general-use communication networks. The Ministry 
affords assistance in the work of these committees. 
The sphere of activity of the National Coordinating 
Committees includes interaction with international 
Organizations concerned with different aspects of inte- 
gration and development of foreign networks with 
similar standards (international GSM and NMT-450 
committees), as well as contacts with the European 
Telecommunications Standards Institute (ETSI) and 
other international organizations. Regional operators 
are those which, taking into account their commercial 
interests, organize GULMRS networks on the basis of 
equipment of nonfederal standards under the condi- 
tions set forth in the Ministry licenses granted them. 
The organization of coordinating committees of 
regional operators is possible for the purpose of for- 
mulating unified approaches to the organization of 
regional GULMRS networks. 


. Problems in Use of Frequency Spectrum 


Whereas the frequency range 330 MHz is traditional 
for Russia and the electromagnetic conditions for 
GULMRS networks here are quite favorable, in the 
ranges 450, 800 and 900 MHz the situation is 
extremely complex because electronic equipment 
(EE) of a different type operates in them. It is admis- 
sible to use radio frequencies for organizing NMT- 
450 and GSM GULMRS federal networks in the 
ranges 450 MHz and 900 MHz respectively and also 
in the range 800 MHz for regional networks on a 
permit basis. This means that the frequencies for 
these networks can be used only under the condition 
of assurance that in specific regions there is electro- 
magnetic compatibility (EMC) of EE (EMC EE) of 
GULMRS with EE of a different type which operates 
in allowed or adjacent frequency bands and which has 
priority over GULMRS equipment. For GSM federal 
networks the situation can be improved after com- 
pleting reoutfitting flightcraft and airfields with new, 
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more modern close-in radionavigation and landing 
equipment. However, this process will be dependent 
on the possibility of allocating the necessary sums. 
For some areas it may be impossible to allocate an 
adequate number of frequencies in both the range 800 
MHz and in the range 900 MHz. In these cases 
preference will be given to operators participating in 
organization of the GSM federal network. Specific 
sectors of radio frequency bands and radio channel 
ratings for GULMRS networks in the corresponding 
regions are determined under the existing procedures 
during their planning stage using the results of special 
computations of assurance of EMC made using 
normal frequency-territorial separation (FTS) 
approved by the Russian State Commission for Radio 
Frequencies (for the ranges 450 and 900 MHz) or FTS 
norms coordinated with the Russian Ministry of 
Defense (for the range 800 MHz). Taking into 
account that in the range 800 MHz it is admissible to 
use equipment of different types, for each of them it is 
necessary to work out their own particular FTS norms 
taking into account the EE using these same radio 
frequency bands. The FTS norms are worked out by 
the interested juridical entities planning the use of 
equipment operating in the range 800 MHz. The 
problems related to the use of the new radio frequency 
ranges for organizing GULMRS networks are solved 
by the Russian State Commission for Radio Frequen- 
cies and the RF Gossvyaznadzor (State Communica- 
tions Inspectorate) under the established procedures. 


. Principles for Constructing GU LMRS Networks 


Guided by the existing norms and specifications for 
planning and construction, as well as the requirements 
of the adopted standards, the operators of GULMRS 
networks have the right themselves to determine the 
design and technical solutions which would ensure 
satisfying of the terms of the licenses. However, their 
technical policy must correspond to the general 
approaches to organizing GULMRS networks. 


7.1. Interaction with GUTN. Modern GULMRS 
equipment ensures interaction with the GUTN 
at any hierarchical level—local, intrazonal and 
interurban. However, the interaction between 
GULMRS regional and federal networks 
and the GUTN occurs differently. Regional 
GULMRS networks are oriented on the ser- 
vicing of mobile and fixed subscribers within the 
boundaries of regions (interurban zones) and 
represent a supplementation and broadening of 
general-use local telephone networks. Accord- 
ingly, the interconnection of these networks to 
the GUTN is determined at the local level. 
Federal GULMRS networks are oriented on the 
servicing of subscribers moving for great dis- 
tances (that is, beyond the limits of their own 
interurban zone). For this reason their intercon- 
nection to the GUTN is determined at the intra- 
zonal and interurban levels. An intrazonal level 
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of interconnection to the GUTN means the 
interconnection of the switching centers of 
mobile subscribers (MSSC) to the zonal auto- 
matic interurban exchange office (AMTS) with 
the rights of a newly organized local telephone 
network with the assignment of the index ab to 
the GULMRS. For the servicing of local traffic 
in case of necessity it is possible to organize 
connections with other local networks. In order 
to organize federal networks fully meeting the 
requirements of the adopted NMT-450 and 
GSM standards in the GUTN it ts necessary to 
organize a signaling network in accordance with 
GSS No. 7. It is assumed that the GSS No. 7 
network in the GUTN will be organized initially 
in the interurban network, ensuring signaling in 
the AMTS-automatic switching center (ASC), 
sections. Accordingly, the variant of intercon- 
nection of federal networks at the intrazonal and 
interurban levels will accelerate the organization 
of national and international “roaming.” Prior 
to the appearance of a signaling network in 
accordance with GSS No. 7 national “roaming” 
in the GSM federal network can be ensured by 
operators by means of administrative-technical 
measures on the basis of agreements on interim 
registry and the affording of services to visiting 
subscribers. For the broadening of the service 
area it is possible to interconnect base stations 
(BS) located in the territory of the telephone area 
code, not having an MSSC of the GSM federal 
network, to an existing MSSC in another area 
code. However, after establishing its own MSSC 
in such areas the BS of this area must be con- 
nected to it. The NMT-450 federal network with 
a full range of services can be established using 
the GSS No. 7 or R2 signaling systems. The 
specific technical solutions for organizing federal 
networks must be defined in the Model for 
Development of the GULMRS Federal Network 
of each standard, in which the prospects for 
digitization, development and modernization of 
the GUTN must be taken into account and a 
numbering scheme must be developed. 


Numbering scheme principles. The numbering 
scheine for mobile subscribers must conform to 
the requirements of CCITT recommendations 
E.212 and E.213. In GULMRS federal networks 
the numbering schcme for subscribers at the 
same time must satisfy the requirements of inter- 
national schemes for assigning numbers in net- 
works organized in the GSM and NMT-450 
standards and in accordance with the Guiding 
Document of the State-Wide Telephone Com- 
munication Network with respect to specifica- 
tions for the national numbering scheme. Within 
the limits of the national network the number of 
a mobile subscriber must have the form 
ABC )abxxxxx, where ABC is the area code to 
which the particular mobile station is assigned. 
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The intra-area code ab must be determined for 
each standard in accordance with the Model for 
Development of the GULMRS Federal Net- 
work. Since the regional GULMRS networks are 
interconnected to the GUTN at the local level 
their subscribers have the numbering scheme of 
the corresponding local networks. 


8. State Regulation Forms and Methods 


State regulation in the “Communications” branch is 
implemented through licensing of the form of 
activity, the issuance of authorizations for the use of 
radio frequency bands (ratings) and certification of 
equipment. Ministry licenses set forth the specifica- 
tions for organized GULMRS networks and define 
operator activity conditions. Some of the principal 
conditions in licenses are the installed capacity of the 
established networks, the service area, the beginning 
of affording of GULMRS services, satisfaction of 
technical operation requirements on telecommunica- 
tion equipment and networks for compliance with 
operational investigatory measures. The conditions in 
the preface to licenses constitute an indispensable 
part of the licenses and for each of the operators of 
GULMERS networks they define the amount, time and 
procedure for submission of the nonrecompensable 
and nonreturnable contribution intended, in partic- 
ular, for the development and modernization of gen- 
eral-use communication networks. Licenses cannot be 
transferred by their owners (licensees) to other jurid- 
ical entities. With allowance for the possibilities for 
use of the radio frequency spectrum the Ministry 
made the decision that up to the year 2004 inclusive 
in a specific area one operator of each of the GSM and 
NMT-450 federal networks may operate and accord- 
ingly one license may be issued for each. A determi- 
nation of the operators is usually made in a 
competitive process administered by the Ministry. 
Necessary information on the procedures and condi- 
tions for the competitive process are communicated 
through the means of mass information and also 
through special invitations directed to commercial 
Organizations which have proven themselves in the 
field of organizing GULMRS networks in Russia. In 


JPRS-UST-94-036 
22 December 1994 


constructing regional GULMRS networks with 
radial-zonal and cellular structures applications for 
the issuance of licenses must first be coordinated with 
the administrations of the corresponding subjects of 
the Federation. It has been determined by the Min- 
istry that due to the special characteristics of the 
equipment operating in the range 800 MHz in each 
region there can be only one operator using this 
particular range. Licenses are the basis for obtaining 
authorizations for using radio frequency bands and 
ratings for mobile radio communication equipment 
for organizing specific GULMRS networks on the 
basis of this equipment in accordance with the estab- 
lished procedures (at the Russian State Commission 
for Radio Frequencies and the RF State Communica- 
tions Inspectorate). Licenses cannot be issued without 
the indicated authorizations. A mandatory condition 
for the licenses is that the equipment used by the 
operators must have a certificate of Ministry compli- 
ance. Both national and imported equipment is sub- 
ject to certification. The list of communication 
equipment certified by the Ministry is published in 
the bulletin of the ‘‘Informsvyaz’’ Scientific- 
Technical Center of the Ministry. Supervision to 
ensure satisfaction of the conditions of the licenses 
and check evidence of authorizations for the use of 
frequencies and certificates of compliance is assigned 
to the RF State Communications Inspectorate. 


. Recommendations on Production and Further 


Development of GU LMRS Equipment in Russia 


The use of the existing NMT-450 and GSM standards 
for constructing GULMRS federal networks makes it 
possible to use foreign equipment already developed 
and tested by the EC countries. It 1s desirable that 
national industry adopt measures for the speediest 
possible production of equipment corresponding to 
the specifications of the GSM and NMT-450 stan- 
dards and preparation of a technological base for a 
future changeover to the production of third- 
generation mobile radio communication equipment. 
The efforts of national science must be directed to the 
further development of promising standards at the 
international level. 
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AVIATION AND SPACE TECHNOLOGY 


Efficiency of Use of Nuclear Power Propulsion 
Unit for Exploring Lunar Natural Resources 


957FO00SA Moscow IZVESTIYA ROSSIYSKOY 
AKADEMII NAUK: ENERGETIKA in Russian No 4, 
Jun-Jul 1994 (manuscript received 12 Jan 1994) pp 55-64 


[Article by V. N. Akimov, Ye. Ye. Zhabotinskiy, A. S. 
Koroteyev, Ye. P. Kuzmin, V. M. Martishin, N. N. Pono- 
marev-Stepnoy and V. A. Usov; UDC 629.7.036.7.064.55: 
621.039.5] 


{FBIS Abstract] The principal characteristics of variants 
of nuclear power propulsion units (NPPU) based on 
nuclear power plants (NPP) with thermo-emission con- 
version of energy and electrojet engines (EJE), differing 
in their level of electric power output for supplying 
current to the EJE, are outlined; three tables give the 
technical specifications and other parameters of sta- 
tionary plasma engines (SPE). The efficiency of using 
such NPPU as part of an orbital spacecraft is estimated. 
The use of NPPU based on NPP and EJE as part of a 
spacecraft for exploring mineral resources on the moon 
from an artificial lunar satellite (ALS) would ensure a 
high ballistic energy efficiency. A number of specific 
examples are cited. Among these variants is a NPPU 
with an available electric power for EJE of 40 KW ina 
scheme for flight from a radiationally safe AES circular 
orbit (800 km) into an ALS orbit (200 km) with use only 
of an EJE, for which the payload would be 2000-4500 kg 
with flight durations of 400-600 days respectively. In the 
case of use in the NPPU of an NPP allowing forcing of 
electric power up to 100 KW, with a flight duration of 
about | year, the payload mass would be about 6500 kg. 
In another variant a considerable reduction in flight 
duration would be attained in a combined scheme with 
preliminary transfer of a NPPU + spacecraft from a low 
reference orbit (200 km) into a highly elliptical interme- 
diate orbit (pericenter 800 km, apocenter 30 000 km). In 
this case with an available electric power of the NPP for 
supplying current to the EJE of 40 KW there could be a 
payload of 2800 kg with a total flight duration of about 
0.5 year. Figures 4; references 7: 5 Russian, 2 Western. 


Automated "adiation-Acoustic Analyzer 


957F0047A Moscow PRIBORY I TEKHNIKA 
EKSPERIMENTA in Russian No 5, Sep-Oct 1994 
(manuscript received 24 Jan 1994) pp 95-101 


[Article by Yu. A. Kresnin, G. F. Popov, D. V. Rudychev 
and N. G. Stervoyedov, Kharkov State University; UDC 
621.397.611/621.396] 


[FBIS Abstract] A radiation-acoustic analyzer based on 
an IBM-compatible computer and a CAMAC system 
used in investigating the phase state, thermo-elastic and 
thermo-physical properties of solids by exposure to a 
pulsed beam of ionizing particles is described. The 
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analyzer contains a set of measuring sensors, an analog- 
digital converter module of the strobing type, commuta- 
tors of analog signals, a relay control module and a 
synchronization module. The structure of the analyzer is 
clarified by a block diagram with 12 components iden- 
tified, referenced to a detailed textual description of 
system functioning. The pertinent software is described 
and analyzer technical specifications are listed. This 
radiation-acoustic analyzer has been used for studying 
the amplitude and frequency-time characteristics of 
radiation-acoustic signals on targets of different mate- 
rials, in particular, with relativistic electrons having 
different energies, different beam pulse durations, vari- 
ations in the accumulated dose, geometric dimensions of 
the beam, during to-and- fro scanning of the target with 
a pulsed beam of ionizing particles, as a function of the 
current and density of the pulsed beam of ionizing 
particles. High time resolution, speed and universality of 
the analyzer make it possible to employ it when working 
with pulsed laser and X- radiations in the registry of 
single and periodic processes with a maximum pulse 
repetition rate of 100 Hz. Figures 2: references 7: 4 
Russian, 3 Western. 


Beryllium Foils for Instruments and Physical 
Experiments 


957F0047B Moscow PRIBORY I TEKHNIKA 
EKSPERIMENTA in Russian No 5, Sep-Oct 94 
(manuscript received 12 Apr 1994) pp 191-195 


{Article by G. F. Tikhinskiy and G. I. Volokita, Kharkov 
Physical Technical Institute National Science Center; 
UDC 669.725:62-416:621.771] 


[FBIS Abstract] After a review of the properties of 
beryllium and its use, as well as the state of the art in 
production of Be foils, the principal characteristics of 
such foils produced at the Kharkov Physical Technical 
Institute National Science Center are described. Partic- 
ular attention is given to the rolling technology and the 
mechanical tests to which the foils were subjected. The 
principal factors governing foil quality are assessed and 
ways to overcome the problems encountered, such as 
appearance of microfissures in the thin-rolled metal, are 
discussed. The foil surface must not contain any contam- 
inants (especially carbon, chlorine and fluorine) and the 
mean deviation of the surface relief profile must not 
exceed 0.6 um. With conformity to these standards and 
adherence to proper handling and storage conditions the 
useful life of the foils may be more than 5 years and after 
additional surface processing up to 10 years. Foils from 
other Russian factories begin to corrode very rapidly 
(after 3-4 months) due to low metal purity and surface 
contamination. The product is also superior to that from 
American and British companies, which ts attributable 
to better rolling technology, higher metal purity (up to 
99.95% Be by weight) and the presence of a uniform 
fine-grained structure. The thickness of this ultrafine- 
quality foil is 0.04-0.05 mm and it can be produced in 
sheets up to 500 cm? in area. Figures 2; references 10: 9 
Russian, | Western. 
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Promising Aerospace Mirror Objectives 


957F0025A St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 8, Aug 1994 (manuscript received 
30 Mar 1994) pp 57-62 


[Article by G. I. Lebedeva and A. A. Garbul, All-Russian 
Science Center State Optical Institute imeni S. I. Vavilov; 
UDC 681.7.067.23}] 


[FBIS Abstract] An analytic review is given of mirror 
optical systems developed at the State Optical Institute 
for use in aerospace monitoring of the Earth, fou 
studying natural resources, in weather prediction, for 
environmental pollution surveillance and other pur- 
poses. A classification of optical systems is given: cen- 
tered, arbitrarily decentered and decentered. In the first 
two groups the centers of the optical surfaces are posi- 
tioned on a single axis, but in arbitrarily decentered 
systems use is made of the procedure of decentering of 
the entrance pupil and/or work with an off-axis field. 
Use of decentering makes possible use of the off-axis 
parts of the mirrors. The group of decentered systems 
includes those in which the centers of rotation of the 
optical surfaces do not fall on a single straight line, as 
well as optical systems from the first two groups in which 
small rotations and displacements of the surfaces are 
used for attaining a higher image quality. Most of the 
systems examined belong to the first two groups and 
therefore two types of corrected field in the mirror 
optical system are considered: circular and annular. 
Most systems not requiring high transmission and wide 
angles of view can be fabricated using two-mirror sys- 
tems, but the need for optical systems more flexible with 
respect to design and correction considerations has dic- 
tated development of three- and four-mirror systems. 
Three-mirror systems with and without an intermediate 
image after the first and second mirrors have many 
applications. The State Optical Institute has studied a 
number of variants of these, as well as a four-mirror 
system proposed by Chung and a five-mirror system 
described by Shafer. Their possible applications are 
discussed. Figures 10; references 8: 2 Russian, 6 
Western. 


New Pancratic Observation Systems 


957F0025B St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 8, Aug 1994 (manuscript received 
30 Mar 1994) pp 69-76 


[Article by G. N. Repinskiy, All-Russian Science Center 
State Optical Institute imeni S. I. Vavilov; UDC 681.75] 


[FBIS Abstract] Pancratic systems with variable magni- 
fications, angular fields and exit pupils of different sizes 
make it possible to improve the technical specifications 
of telescopic observation systems. The optimum optical 
and technical specifications of a pancratic system are 


ditions. Diagrams of the optical systems of four new 
pancratic telescopes with different entrance pupils, 
observed angular fields and ranges of change in magni- 
fication, as well as a system with discrete change of 
magnification, all developed at the State Optical Insti- 
tute, are described in detail. Their optical characteristics 
are specified and their aberration curves are presented in 
three figures. After a review of evaluations of the image 
quality of optical systems published by different authors 
a comparative analysis of the aberration correction 1s 
given and it is recommended that image quality in 
telescopic systems be evaluated in three gradations: 
satisfactory, good and excellent. In each gradation of the 
telescope image quality evaluation there 1s some com- 
promise between quality, complexity of optical system 
components and system purpose. The findings are sum- 
marized in four tables: Estimate of efficiency of tele- 
scopes with exit pupil greater than 3 mm: Efficiency of 
pancratic telescopes during daytime and nighttime with 
transmission factor 60%; Technical specifications of five 
types of promising pancratic telescopes described and 
illustrated in the text; Admissible aberrations in such 
telescopes. Figures 5; references: 9 Russian. 


New Designs of Objectives Based on Gradient 
Materials and Components With Internal 
Aspherics 

957F-0025A St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 8, Aug 1994 (manuscript received 

30 Mar 94) pp 77-80 


[Article by L. N. Arkhipova, All-Russian Science Center 
State Optical Institute imeni S. I. Vavilov; UDC 
535.314:681.7.066.2] 


{[FBIS Abstract] Several variants cf objectives based on 
gradient optical materials are proposed which have a 
diameter up to 3 mm and a refractive index reduced to 
0.05, constructed either on the basis of material with a 
radial distribution of the reiractive index or with the use 
of modules consisting of pairs of lenses separated by an 
aspheric surface. The new products are recommended as 
objectives for use in endoscopes (diameters 0.6, 1.6 and 
2.7 mm) and for other purposes. One variant is described 
in detail, with all specific technical specifications listed. 
One of the particular advantages of their use is the 
virtual absence of vignetting and a distortion of only 
about 30%. The various problems involved in their 
production and ways in which these can be overcome are 
discussed. As an example of the use of gradient optical 
materials the article also describes a miniaturized stoma- 
tologic instrument for inspecting the oral cavity with 
image transmission to a color videocamera with a CCD 
matrix measuring 6.4 x 4.8 mm. In addition, the effec- 
tiveness of use of internal aspheric surfaces for cor- 
recting aberrations is illustrated by a description of a 
newly designed endoscopic objective. Modules were 
developed which can serve as a basis for fabricating a 
variety of high-transmission wide- angle and compact 
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lens objectives. Such modules have been tested for 
different focal lengths, fields of view, working distances 
3.5-SO0 mm and work in the spectral range 435...656 nm. 
Such modules can be adapted as aberration compensa- 
tors in already developed objective systems. Figures 3; 
references 5; | Russian, 4 Western. 


Probability of Detection of Objects on Display 
Screen of Optoelectronic Observation System 
957F0026A St. Petersburg OPTICHESKIY ZHURNAL 


in Russian No 7, Jul 1994 (manuscript received 
25 Mar 1993) pp 3-6 


[Article by N. I. Paviov, candidate of physical and math- 
ematical sciences, and Yu. M. Voronin, All-Russian Sci- 
ence Center State Optical Institute imeni S. I. Vavilov, St. 
Petersburg: UDC 621.397:331.015.11] 


[FBIS Abstract] A study was made of the capability of an 
observer to detect screen images formed by an optoelec- 
tronic system. In addition to random noise allowance is 
made for the influence of spatial quantization interfer- 
ence caused by the screen structure of the image. The 
optoelectronic observation system images were those of 
the diffusely reflecting optical radiation of the object in 
the form of a plane geometric figure, usually a triangle, 
positioned on a homogeneous background. There were 
512 videosignal quantization levels in the optoelectronic 
observation system. The observed object was oriented in 
10 different positions. Three series of records with 
different parameters were analyzed. Cases of detection 
of objects were examined when their coordinates on the 
display screen were known and unknown. The records 
were evaluated by 10 different specialists with normal 
vision. Expressions for evaluations of detection proba- 
bility are proposed on the basis of the collected experi- 
mental data and are applicable for use with a 
suboptimum detector with the representation of spatial 
quantization interference as additive normal noise. The 
results obtained using the derived formulas for cases of 
known and unknown coordinates are represented in a 
series of figures. Figures 3; references: 6 Russian. 


Probability of Identification of Objects on Display 
Screen of Optoelectronic Observation System 


957F0026B St. Petersburg OPTICHESKIY ZHURNAL 
in Russian No 7, Jul 1994 (manuscript received 
25 Mar 1993) pp 7-11 


[Article by Yu. M. Voronin and N. I. Pavlov, candidate 
of physical and mathematical sciences, All-Russian Sci- 
ence Center State Optical Institute imeni S. I. Vavilov, 
St. Petersburg; UDC 621.397:331.015.11] 


[FBIS Abstract] The skill of an observer in identifying 
objects in noise-cluttered images registered on the dis- 
play screen of an optoelectronic system is analyzed. In 
addition to random noise allowance is made for the 
influence of spatial quantization interference caused by 
the screen structure of the images. The latter were a set of 
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geometric figures (ten very simple plane geometric fig- 
ures of an identical area). The image records were 
formed using a personal computer and an application- 
specific program package for the simulation of images 
obtained with a CCD optoelectronic system. There were 
512 videosignal quantization levels. Eight different ori- 
entations of each object were used. Samples of the image 
records, after threefold enlargement, were presented for 
analysis to 10 observers with normal vision. Their find- 
ings were used in deriving an expression for the proba- 
bility of identification of the displayed objects, taking 
into account the various pertinent factors. This expres- 
sion is applicable when a suboptimum detector is used 
with representation of spatial quantization interference 
as additive normal noise. The signal-to-noise ratio in the 
identification problem can be evaluated using the 
number of resolution elements of the optoelectronic 
system falling in the area of the difference in pairs of 
objects with their best matching, a procedure which is 
described in detail. Figures 4; references: 6 Russian. 


Hemicrystalline Fibers Based on Silver Halogenides 
for Transmitting Radiation of High-Power CO, 
Lasers 

957F0026C St. Petersburg OPTICHESKIY ZHURNAL 


in Russian No 7, Jul 1994 (manuscript received 
16 Mar 1993) pp 11-13 


[Article by Yu. G. Agalakov, M. I. Zinchenko, A. M. 
Litova, Ye. N. Rityn, candidate of technical sciences, S. 
S. Safiulina and Ye. N. Sosnov, All-Russian Scientific 
Center State Optical Institute imeni S. 1. Vavilov, St. 
Petersburg; UDC 621.373.826.038.823] 


[FBIS Abstract] Light conductors for transmitting the 
radiation of CO, lasers were developed at the State Optical 
Institute on the basis of silver halogenides. The fibers were 
fabricated by the hot extrusion method. The initial mate- 
rials used in producing the fibers were two-component 
solid solutions of silver chloride and bromide 
AgCl, >;AgBr, 7;. The developed technology makes it pos- 
sible to extrude fibers with a diameter 0.5-2 mm and up to 
10 m long. For an optical fiber of silver halogenides studies 
were made of radial stability, divergence of laser output 
radiation and level of losses as a function of input condi- 
tions, radius of flexure and quality of processing of the 
fiber ends. It was found that under optimum conditions up 
to 50 W of radiation of a continuous CO, laser can be 
conducted through a flexible fiber | mm in diameter and 
1.8 m long with a minimum flexure radius 10 cm and with 
radiation divergence after the fiber of less than 10°. Long- 
term reliable performance is ensured with a laser input 
power less than 25 W. The conducted power is about 75%. 
The fiber optics system can be outfitted with different 
attachments and also microlens objectives for sharp 
focusing of the radiation. Thus, an increase in the limiting 
radial load and a decrease in divergence of the output 
radiation in comparison with earlier results was attained 
by an improvement in processing of the fiber ends and by 
optimizing the conditions for the input of radiation into 
the fiber. Figures 2; references 13: | Russian, 12 Western. 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














34 ENGINEERING AND EQUIPMENT 


Use of Piezoelectric Bimorphic Structures in Large 
Adaptive Mirrors 
957F0026D St. Petersburg OPTICHESKIY ZHURNAL 


in Russian No 7, Jul 94 (manuscript received 
10 Feb 1994) pp 23-30 


{Article by A. V. Ikramov, I. M. Roshchupkin and A. G. 
Safronov, NPO Kompozit, Kaliningrad, Moscow Oblast; 
UDC 681.7.062.520.2] 


[FBIS Abstract] The effectiveness of use of a large bimor- 
phic adaptive mirror in an astronomical telescope and the 
problems involved are reviewed. Particular attention is 
given to the wave front distortions observable in an adap- 
tive mirror telescope resulting in a decrease in its angular 
resolution (the responsible factors include: atmospheric 
instability, telescope vibration due to wind loads on its 
supporting structure, seismic oscillations of soil, flexural 
and thermal deformations, errors in optical system fabrica- 
tion and adjustment). Ways to minimize these distortions 
are emphasized. Large piezoelectric bimorphic structures 
prepared by two technologies (mosaiced, monolithic) are 
considered, their relative merits are weighed and ways to 
enhance the effectiveness of these structures are examined. 
Computerized simulation of the design of a large bimorphic 
adaptive mirror was carried out with the base model being a 
spherical mirror 3.3 m in diameter with a control system 
having 54 electromechanical drives; the finite elements 
method was used in this simulation. The efficiency of an 
adaptive mirror developed on this basis was evaluated 
relative to wave front distortions with defocusing, astigma- 
tism, trefoil and spherical aberration taken into account. 
Comparison of two variants of such mirrors revealed the 
superiority of the bimorphic mirror. The 3.3-m bimorphic 
mirror is particularly effective when correcting large-scale. 
low-frequency, high-amplitude wave front distortions. Fig- 
ures 5; references 18: 8 Russian, 10 Western. 


NUCLEAR AND NON-NUCLEAR 
ENERGY 


State of the Art and Development Prospects of 
Autonomous Electric Supply Systems 


947F0226 Moscow PROMYSHLENNAYA 
ENERGETIKA in Russian No 5, May 1994 [Signed to 
press 27 Apr 1994] pp 33-36 


[Article by V. A. Atroshchenko, candidate of technical 
sciences, O. V. Gngorash. . indidate of technical sciences, 
and V. V. Lanchu, engineer, faculty members of the 
Krasnodar Higher Military Commander Rocket Engi- 
neering Academy: “State of the Art and Development 
Prospects of Autonomous Electric Supply Systems’’} 


[FBIS Translated Text] 


Much attention is currently being paid to autonomous 
electric power production, seen not only as a supplement 
to the main stationary industrial electricity sources, but 
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also in many cases as a means to solving power supply 
problems in far and forbidding areas. 


Autonomous electric power supply systems [SAE] are 
created in various forms. Their basic functional assem- 
blies are driving motors, ac generators, and power con- 
verters. Driving motors commonly used on land 
transportation vehicles and on ships are diesel engines: 
ac generators are usually synchronous generators [SG]. 
Electric power converters include frequency converters, 
ac-to-de converters, and dc converters which can be 
based on electric inachines or semiconductors. Accumu- 
lator batteries [AB] are also sometimes included in SAE 
as emergency or backup electric sources. 


The diversity of SAE configurations and the continuing 
growth of consumer capacities have posed a range of 
scientific and engineering problems, which are being 
solved by domestic and foreign scientific research orga- 
nizations and industrial enterprises. However, the 
present writers believe that the current state of the art 
and the development prospects in the SAE field have yet 
to be described exhaustively. To fill this gap, we evaluate 
in the present paper the SAE used on vehicles in terms of 
the set of characteristics of their basic functional assem- 
blies and discuss a promising line of resea’ch that offers 
a chance of substantially improving the performance of 
autonomous power systems. 
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Figure | is a typical structural diagram of an SAE. The 
following notations are used: DEAI, DEA2, diesel- 
electric assemblies; D1, D2, diesel engines; SG1, SG3, 
synchronous generators; M1, asynchronous motor; G, dc 
generator, TVB, transformer-rectifier unit; ZU, charging 
device; AB, accumulator batteries; PPP, ac-to-dc voltage 
converter; PN, de current converter, M2, dc current 
motor; Sh1, Sh2, ac current buses; Sh3, dc voltage bus; 
1-4, leads connection of dc current consumers; 5, 6, leads 
for connection of ac current consumers. 


In the SAE basic operation mode, consumers receive 
electricity from automated diesel-electric assembly 
DEAI1, while DEA2 serves as a backup power source. 
However, when it is necessary to increase the installed 
capacity of SAE, DEA2 is activated in parallel operation. 


In an emergency operation mode, when the diesel gen- 
erators malfunction, the power recipients obtain supply 
from AB. The number of power recipients operating in 
this mode is limited and, therefore, the number of 
operating converters is limited as well. An additional 
connection lead to the main power line can also be 
provided in SAE (see Fig. 1). 


The designer of SAE for a portable electric power gener- 
ator places several conflicting requirements on the 
motors and electricity converters. The main require- 
ments, largely determined by the particular characteris- 
tics of the power recipients and the operation conditions, 
are the following: a minimized weight and dimensions 
and a maximized installed capacity of power sources; a 
high reliability and a high efficiency; a long service life 
(resource); a possibility for power-saving adjustment of 
the rotation speed of the driving motor, while simulta- 
neously providing a high stability and accuracy of the 
electric power parameters (amplitude, frequency, and 
output voltage curve) with due regard for the destabi- 
lizing factors such as the variable pattern and level of 
demand and a simultaneous operation of power sources 
and converters. 


We now proceed to evaluation of the state of the art in 
the SAE field in terms of the characteristics of their basic 
functional assemblies. 


Driving Motors 


The diesel engines currently used in these systems fea- 
ture a high degree of readiness and automation, but are 
relatively heavy (over 10 kg/kW) and large. They are 
characterized by a low efficiency (usually under 30%); 
the effective fuel consumption is 200—300 g/(kW hr); 
the mean operation service life between adjustments is 
relatively short (at most 500 hr). Diesel engines are 
uneconomical, because they operate at a constant speed 
(usually 1000 or 1500 rpm) regardless of the load mag- 
nitude and pattern [1]. 


Alternating Current Generators 


SG with rotor speeds of 1500 rpm are mainly used, 
which produce ac current of 50 Hz and voltage 400 V. 
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The efficiency of SG with capacity from 30 to 200 kW is 
87—92%; the specific weight is 7—~12 kg/kW [2]. Addi- 
tional regulating and controlling equipment is needed for 
connecting SG for use in a parallel operation. 


Electricity Converters 


Due to the inertial rotating components, electric 
machine converters feature a high stability of the electric 
energy Output despite fluctuations of the input elec- 
tricity. Shortcomings of these converters include: the 
presence of moving parts, which limits the service life in 
continuous operation and lowers their reliability; a long 
transient period in response to a changed load; a low 
voltage quality in the transient modes; and a relatively 
low efficiency (for electric machine converters, it ranges 
from 60% to 75%). 


By performance, semiconductor electricity converters 
are preferable to electric machine converters. They fea- 
ture a higher efficiency (65—85%), a better reliability, 
and faster operation of the systems that regulate and 
stabilize the electric parameters, which are activated 
almost instantaneously. An important shortcoming of 
semiconductor converters is their higher specific weight 
(35—70 kg/kW) and specific volume as compared with 
the respective characteristics of the power recipients they 
supply. 


The main functional assembly of SAE is the driving 
motor, which mainly determines the fuel efficiency, 
service life, and operation reliability of the entire SAE. 


Efforts are being conducted to improve SAE design in 
order to achieve better technical and economic opera- 
tional and power characteristics. after analyzing the 
prospects of future development of SAE that will involve 
improved designs of diesel engines, introduction of a 
synchronized generators, contact-free SG with rotating 
rectifiers, and rectifying generators which receive excita- 
tion from permanent magnets, we arrived at the conclu- 
sion that improvement of the basic characteristics of 
SAE are likely to occur. However, for a significant 
progress in weight, size, and energy characteristics of 
SAE, new principles and methods of design will be 
necessary that will include not only creation of better 
functional assemblies, but development of an essentially 
new and integrated system concept. 


One promising direction is the use of high-speed driving 
motors in SAE (gas turbine, combined free-piston, etc. 
engines). A combined free-piston engine [KSPD] con- 
sists of a free-piston gas generator and a gas turbine. The 
piston compressor is rigidly connected to the pistons of a 
two-cycle diesel engine, which doubles as a combustion 
chamber. The engine and the compressor are designed 
with no crank gear [KShM]. Even today, the elimination 
of KShM, reduced volume of the cooling radiator and 
the absence of a starting device (battery and starter) have 
made it possible to reduce the KSPD weight by approx- 
imately a factor of 1.5—2 compared with transport 
diesel engines of the same power [3]. Another important 
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merit of KSPD is its ability to be powered by low-grade, 
viscous, and high-sulfur fuels. 


Analytic design studies in Russia have determined the 
expected parameters of KSPD: the specific weight of an 
engine with power 100—250 kW should be 3.5—5.4 
kg/kW; service life to overhaul, at least 6000 hours. 
Reportedly, in the United States gas turbine engines 
have been created with weights not exceeding 1.1 kg/kW 
and a 30,000-hr service life to overhaul. 


For various reasons, aircraft gas turbine engines occupy 
a leading position in this engineering field: they feature a 
light weight and small size, can operate in any climates 
and at high altitudes, and are characterized by a short 
staring time. This suggests that recent accomplishments 
in aircraft gas turbine engineering can be utilized to 
build KSPD for ships and land vehicles. 


In order to improve the characteristics of an autonomous 
power source, the electric generator should be placed on 
the same shaft with the turbine. However, that increases 
the stringency of requirements imposed upon the 
mechanical strength of the electric machine's rotor, since 
its rotation speed is increased. At the same time, the 
service life, which depends mainly on the serviceability 
of bearings, is reduced. For this reason, SAE based on 
high-speed driving motors should make use of contact- 
free ac generators. In order to further increase the service 
life of the turbine-generator system, magnetic and gas 
bearings should be used, which have a long service life 
and rotation speeds of 30,000—100,000 rpm [4]. 


SG with permanent magnets [SGPM] and asynchronous 
generators with capacitor excitation [AG] represent 
promising contact-free electric power sources. With 
intense air cooling, rotation speeds of 8,000—12,000 
rpm and powers 20—60 kVA, SGPM in a standard 
autonomous version are made with specific weights of 
1.2—1.6 kg/kWA) and efficiency 89—90%. 


With the creation of high-coercivity magnetically hard 
materials with a large magnetic energy, the interest in 
SGPM has greatly increased. SGPM based on rare-earth 
materials [RZM] appear especially promising. 


An interesting trend in the development of high- 
frequency SAE is the elimination of a generator as an 
independent design assembly; the generator elements are 
now deconcentrated and incorporated within KSPD. 
Permanent RZM magnets can be in mounted directly on 
the turbine shaft, and the anchor can be placed on the 
turbine body in locations best suited for this purpose. 


Calculations indicate that the specific weight of such an 
electric machine combined with KSPD at power levels 
60—120 kVA and rotation speeds 5300 rpm is approx- 
imately 0.3 kg/(kVA). Reports from the United States 
indicate that compact SGPM with RZM have been made 
with power outputs 110 kW, and a specific weight not 
exceeding 0.15 kg/(kVA). 
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With improvements in power capacitors (featuring spe- 
cific weights 0.1—0.2 kg/kilovar) and with the develop- 
ment of high-speed power semiconductor keys and 
microelectronic components in control systems, it has 
become possible to use AG as an autonomous electric 
power source in a joint operation with KSPD, 


Modern systems of AG voltage regulation using direct 
frequency converters [NPCh] provide stable current fre- 
quencies and output voltage, even under the conditions 
with a variation of the high-speed rotation frequency 
(2:1). 


Calculations and analyses indicate that expected charac- 
teristics of AG with capacitors used for excitation and 
compensation of the reactive load power could have, at 
powers from tens to hundreds of kilowatts and rotation 
speeds of 18,000—24,000 rpm, the specific weight in the 
range of 0.5—1.0 kg/kW and efficiency range of 91— 
94%. In addition, AG have the following advantages 
over SG: 


¢ they require no protection against short circuiting, 
because they are not de-excited in this mode; 

¢ they can be connected into parallel operation rela- 
tively easily even in case of a considerable difference 
of rotation speeds of generator rotors; 

¢ with functional separation of generator capacitors, 
they can operate as output filters of AG and input 
filters of energy converters, i.e., they improve the 
Output voltage curve, suppress switching-over volt- 
ages, and reduce the distortion of input currents of the 
converters. 


However, when industrial asynchronous motors are used 
in the generator mode these AG advantages can be lost: 
these machines are characterized by a low efficiency and 
are heavy and large. 


AG used as an autonomous power source can recoup its 
competitiveness by means a special configuration of the 
asynchronous machine operating in the generator mode 
with high rotation speeds of the rotor. Such a machine 
must have higher electromagnetic load values and a 
higher magnetic circuit saturation coefficient. Due to 
their well-known advantages, static converters are widely 
used in SAE. 


Transition from thyristors to power transistors for 
inverters and frequency converters with powers of tens 
of thousand kilowatts is an important development. 
They reduce the size and simplify the structure of the 
converters. 


Another promising trend is the use of intermediate 
heightened-frequency unit [5,6], in the converters. This 
improves the weight and dimensional characteristics of 
the converters by introducing transformer decouplings. 
The specific weight of power converters up to 10 kW in 
this case is 12—16 kg/kW. 


Converters of ac current to dc current based on trans- 
formers with a rotating magnetic field are another 
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notable new development in high-frequency SAE. These 
converters feature a heightened operation reliability and 
improved dimensional and weight characteristics [7]. 
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The new component base will require a new approach to 
the of the structural design of the high-frequency SAE 
providing electric power to consumers in various opera- 
tion modes. Figure 2 shows variants of typical structural 
diagrams of high-frequency SAE, with the following 
notations: VD1, VD2, high-speed motors; AGI, AG2, 
asynchronous generators; BV, excitation unit; BK1, 
BK2, reactive power compensation units, VChP, high- 
frequency converter, TVBI—TVB3, transformer- 
rectifier units; NPCh, direct frequency converter, PN, 
DC, voltage converter; I, inverter; Sh!, Sh3, ac current 
voltage buses (Sh3, heightened frequency bus); Sh2, dc 
voltage bus); |—3, leads to dc current consumers, 4—6, 
leads to ac current consumers (5, heightened frequency). 
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In the main operation mode, consumers receive power 
from sources based on KSPD and AG, Commercial 
frequency power is received by consumers through 
NPCh (see Fig. 2a) and inverter | (see Fig. 2b). The 
circuits include an additional terminal for connection to 
the main power line for ac consumers. In this mode, the 
autonomous sources are disconnected, while dc con- 
sumers receive power from stationary high-frequency 
VChP converters through bus Sh1. 


With KSPD, SGPM or AG and new electric converters 
based on high-speed power semiconductors devices, an 
intermediate heightened-frequency unit, and trans- 
formers with a rotating magnetic field, it is possible to 
increase the service life and the reliability of SAE 
operation, greatly reducing the weight of both ac cur- 
rent generators and electric converters and improving 
the dc current voltage quality, the reaction speed, and 
the systems of protection and stabilization of electric 
parameters. 
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Problems of Industrial Safety at Power Facilities 
957F0035 A Moscow IZVESTIYA ROSSIYSKOY 
AKADEMII NAUK: ENERGETIKA in Russian No 5, 
Sep-Oct 1994 (manuscript received 3 Jun 1994) pp 3-18 


[Article by V. P. Vasin, V. A. Skopintsev, Moscow; UDC 
621.311] 


{[FBIS Abstract] This paper presents a functional model of 
industrial safety for power facilities. A method is proposed 
for evaluation of the risk of exceeding a given level of 
ecological, technical, economic, and social consequences of 
minor and major accidents. Specific examples are presented 
which practically implement the risk evaluation method 
developed here. Methods of improving quantitative risk 
estimates are shown. Risk evaluation should include retro- 
spective examination of accidents. Actions which must be 
taken include the development of standards documents that 
include plant certification programs, development of insur- 
ance funds, and formation of agencies which act in the event 
of an accident. Three areas of industrial safety which are to 
be analyzed are the safety of a site when an accident occurs 
and the degree of danger of a chain reaction of accidents 
developing; determination of the effect on the environment; 
and development of methods to balance development of 
industry with the above factors. Figures 4; tables 2; refer- 
ences 8 (Russian). 


Prospects for the Use of the Superconductivity 
Phenomenon in Turbogenerator Construction 


957F0035B Moscow IZVESTIYA ROSSIYSKOY 
AKADEMII NAUK: ENERGETIKA in Russia n No 5, 
Sep-Oct 1994 (manuscript received 9 Jun 1994) pp 27-42 


[Article by I. A. Glebov, L. I. Chubrayeva, St. Petersburg; 
UD C 621.313.322] 


[FBIS Abstract] The increasing power output of turbogen- 
erators has required better coolants, including the use of 
liquid helium and nitrogen. This has led to a consideration 
of developing superconducting turbogenerators. An over- 
view of the history of generator development is presented. 
Advantages of specific designs and cooling systems are 
outlined. Experimental models of superconducting gener- 
ators and large-diameter rotors which have been developed 
in Russia and other countries are discussed. Features are 
described. The effect of the use of superconductivity on 
specific generator parts (rotor,winding, etc.) is considered. 
Losses in specific parts are determined. The characteristics 
of generators in various operat ing modes are analyzed. 
The issue of generator stability is addressed. Experiments 
conducted at the All-Union Scientific Research Institute 
for Electric Machines are described. Russia is currently 
developing superconducting low-power generators and 20 
MVA generators. These models are still in the experi- 
mental stage. Figures 6; tables 3; references 12: 9 Russian, 
3 Western. 
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Expediency of Switching to a New Standard for 
Aerial 110-750 kV Power Transmission Lines. 1. 
Priorities and Justification Methods 


957F0035C Moscow IZVESTIYA ROSSIYSKOY 
AKADEMII NAUK: ENERGETIKA in Russian No 5, 
Sep-Oct 1994 (manuscript received 9 Jun 1994) pp 67-72 


{Article by L. Ye. Kuznetsova, N. N. Tikhodeyev, St. 
Petersburg; UDC 621.315] 


[FBIS Abstract] The expediency of switching to a new 
standard for aerial 110-750 kV power transmission lines 
is justified. The justification includes the main goals of a 
new standard for aerial lines, basic methods of com- 
paring the existing standard and the new possible stan- 
dards, and methods for technical and economic 
comparison and selection of the optimal standard. Esti- 
mates show convincingly that it is expedient to develop 
and introduce a new standard as part of a switch to wires 
of increased diameter. This will provide optimal current 
density levels and optimal support methods. The new 
standard considers resource conservation, experience 
(both foreign and domestic) in the design and construc- 
tion of aerial lines, reduction of power losses in wires, 
and reduction of the effect of aerial lines on the environ- 
ment. The new standard not only considers wires but 
also support designs and environmental conditions. 
Increases in the cost of aluminum in the new wires is 
offset by the reduction in line losses, the key source of 
savings in the new proposed standard. References 3 
(Russian). 
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Determining the Parameters of a Water-Jet Motor 
with Distributed Liquid Extraction from a Boundary 
Layer 

957F0036 Moscow [IZVESTIYA ROSSIYSKOY AKADEMII 
NAUK: ENERGETIKA in Russian No 5, Sep-Oct 1994 
(manuscript received 26 Jun 1991) pp 151-159 


[Article by A. M. Stepanov, A. L. Fedorov, St. Peters- 
burg; UDC 629.125.22.035.2] 


[FBIS Abstract] Basic features of the operation of a water-jet 
motor and hydromechanical theoretical elements are exam- 
ined. The introduction of constructive interference in the 
system leads to substantial deformation of the boundary 
layer, and, more importantly, a redistribution of the hydro- 
dynamic pressure on the underwater exterior stern of the 
boat’s hull. This also increases the propulsion of water-jet 
propellers. Specific features of water-jet propel lers with 
concentrated and distributed water extraction designs are 
analyzed. A system for rating the motor is presented and an 
example is presented for rating a cutter with a water-jet 
motor. Testing was done in a basin, and factors to be 
considered in the switch from basin to situin testing are 
discussed. Figures 6; references 5 (Russian). 
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Measuring Parameters of Internal Waves and 
Swell Waves by Side-Looking Radar 


957NO0I11A Sevastopol MORSKOY 
GIDROFIZICHESKIY ZHURNAL in Russian No 4, 
Jul-Aug 1994 (manuscript received 9 Apr 1993) pp 59-63 


[Article by Yu. M. Zhidko, A. G. Ryabinin and O. A. 
Shikhov, Applied Physics Institute, Russian Academy of 
Sciences, Nizhniy Novgorod; UDC 551.466.1] 


[FBIS Abstract] In an earlier study (MORSKOY 
GIDROFIZICHESKIY ZHURNAL, No 2, pp 49-56, 
1993) a procedure was proposed for finding the direction 
of propagation, velocity, period and length of internal 
waves and long gravity waves on the basis of radar 
sounding of the sea surface using a shipborne side- 
looking radar. This requires the availability of two 
independent radar panoramas (meaning those registered 
under different observation conditions or with different 
directions of surface irradiation) obtained either by two 
radars or by one radar, but in two successive time 
intervals. But it is not always possible to obtain two 
independent panoramas. In these cases in order to 
ensure completeness of the pertinent system of equations 
it is possible to use a dispersion equation for the mea- 
sured waves. In order to derive this equation the 
apparent parameters are found from the radar panorama 
but the true values and direction of wave movement (an 
equation for the latter is derived) must be computed; 
wave velocity, length and period can then be accurately 
determined. The necessary full system of equations is 
given and its application is illustrated in the example of 
internal waves and swell waves, demonstrating the effec- 
tiveness of introduction of the dispersion equation. The 
measurement method also is simplified in comparison 
with the method proposed earlier. Figures 2; references: 
3 Russian. 


Method for Digital Spectral Analysis of Hydroacoustic 
Signals 


957N0011B Sevastopol MORSKOY GIDROFIZICHESKIY 
ZHURNAL in Russian No 4, Jul-Aug 1994 (manuscript 
received 2 Dec 1992, after revision 26 Feb 1993) pp 72-75 


[Article by A. I. Gladkov, Feodosiya; UDC 
621.391:519.237:68 1.883] 


[FBIS Abstract] A series of operations is outlined for 
spectral and correlation evaluation of quantized random 
hydroacoustic signals on the basis of the Fourier fast 
transform method. A set of algorithms and their possible 
variants (these are essentially combinations of known 
algorithms) is presented in concise form. These can be 
used in developing spectral evaluation programs ori- 
ented on routine collection of data for processing. 
Analog hydroacoustic information is first converted into 
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series of digital data, broken down into individual 
nonoveriapping records. The three steps in processing 
these records are described in detail. It was found that by 
using different combinations of time, spectral and cor- 
relation weighting it is possible to obtain at least 20 
spectral evaluation variants. Three of these variants are 
compared using statistical simulation procedures. A sec- 
ond-order autoregression process is used for this purpose 
because it has a spectral peak falling within the fre- 
quency range. An effort was made to ascertain the most 
effective variant of the three by finding the rms error of 
the spectral evaluation. The application of these algo- 
rithms is illustrated in the example of spectral evalua- 
tions of the total hydroacoustic pressure signal picked up 
by a hydrophone when an explosive sound source with a 
spiral charge is detonated. All three variants gave similar 
satisfactory results, but more stable spectral evaluations 
could be obtained by reducing the length of the record 
segments or the duration of the correlation window. 
Figures 2; references: 11 Russian. 


Diffusion of a Passive Admixture in the Atmospheric 
Boundary Layer Studied With Radar Data 


957N0026A Moscow IZVESTIYA AKADEMII NAUK 
FIZIKA ATMOSFERY I OKEANA in Russian Vol 30 
No 4, Jul-Aug 1994 (manuscript received 5 May 1993; 
after revision 19 Oct 1993) pp 451-457 


[Article by G. P. Zhukov, B. S. Yurchak, Institute of 
Experimental Meteorology; UDC 551.551.8] 


[FBIS Abstract] Experiments simulating the diffusion of 
harn..ul atmospheric industrial emissions were con- 
ducted. Diffusion parameters were monitored with radar 
using chaff consisting of carbon-graphite materials with 
a sedimentation rate of 3 cm/s. The materials were 
dispersed with a pneumatic generator from a 300 m 
meteorology mast. As radar tracking was done, basic 
meteorological parameters and wind pulses were mea- 
sured. Lagrangian time scales of turbulence and diffu- 
sion coefficients were obtained in the longitudinal, 
transverse, and vertical directions in various states of 
stability of the atmospheric boundary layer. There are 
significant differences in diffusion modes depending on 
the type of stability. Wind speed fluctuations must be 
more carefully studied. These experiments confirmed 
previous findings that wind shears have a large impact 
on diffusion. The expansion of the cloud of admixture in 
the lower part of the atmospheric boundary layer is 
mainly subject to uniform turbulence laws with a con- 
sideration of possible wind shear. Divergence in diffu- 
sion parameters given nearly identical stratification 
conditions in the lower atmospheric boundary layer may 
be explained by the formation of eddies smaller than the 
cloud itself. Figures 4; table 1; references 9: 8 Russian, | 
Western. 
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Comparison of General Atmospheric Circulation 
Models: Diagnosis of Interannual Evolution of 
Cloud Cover 


957N0026C Moscow IZVESTIYA AKADEMII NAUK 
FIZIKA ATMOSFERY I OKEANA in Russian Vol 30 
No 4, Jul-Aug 1994 (manuscript received 12 Aug 1993) 
pp 527-542 


[Article by I. I. Mokhov, V. Ya. Galin, A. I. Degtyarev, 
Ye. N. Kruglova, V. P. Meleshko, A. P. Sokolov, P. V. 
Sporyshev, G. L. Stenchikov, I. V. Trosnikov, D. A. 
Sheynin, Institute of Atmospheric Physics, Russian 
Academy of Sciences, Institute of Computational Math- 
ematics, Russian Academy of Sciences, Russian 
Hydrometeorological Center, Main Geophysical Obser- 
vatory, Computer Center of the Russian Academy of 
Sciences, UDC 551.576:551.513] 


{[FBIS Abstract] This article is the third of three articles 
in a series devoted to a project entitled “Study of the 
Interaction of Cloud Cover and Radiation With a Con- 
sideration of Moisture Phase Transitions and the Effect 
of Atmospheric Admixtures.”’ This article deals with 
radiation-cloud interaction in climate models. Models of 
general atmospheric circulation are compared, including 
the models of the Main Geophysical Observatory, the 
Institute of Computational Mathematics of the Russian 
Academy of Sciences, the Russian Hydrometeorological 
Center, and the Computing Center of the Russian 
Academy of Sciences. The models are described. The 
treatment of hemispheric and zonal averaging is 
addressed. Annual variation in the evolution of cloud 
fields is diagnosed and compared with observational 
data. In addition to cloud cover in general, various levels 
of clouds are examined. The reasons for observed differ- 
ences are analyzed. It is found that there is a need for 
more detailed diagnosis, modification of the parametri- 
zation of cloud cover, and more accurate representation 
of climate variables. Model cloud cover is typically 
underestimated in latitudinal zones of subtropical 
minima. However, it is noted that uncertainty in the 
empirical data must also be considered, in particular, for 
the case of polar cloud cover. Figures 7; references 44: 17 
Russian, 27 Western. 


Analysis of the Annual Variation of Tropospheric 
and Stratospheric Ozone From Ozone Probe Data 


957N0026B Moscow IZVESTIYA AKADEMII NAUK 
FIZIKA ATMOSFERY I OKEANA in Russian Vol 30 
No 4, Jul-Aug 1994 (manuscript received 15 Jun 1993; 
after revision 3 Feb 1994) pp 491-500 


[Article by A.N. Gruzdev, S.A. Sitnov, Institute of Atmo- 
spheric Physics, Russian Academy of Sciences; UDC 
551.510.534] 


[FBIS Abstract] Data from 28 stations in the global 
ozone monitoring network are used to analyze in detail 
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the annual variation in the latitude-altitude field of 
ozone content. Various analysis methods applied to 
various characteristics of annual variation revealed fea- 
tures and general trends in the evolution of ozone 
content in the middle and lower stratosphere, free tro- 
posphere, and atmospheric boundary level over the 
Arctic and Antarctic, at middle and subtropical northern 
latitudes, and middle southern latitudes. There are sub- 
stantial differences in the evolution of ozone in the 
course of a year between the Arctic and middle northern 
latitudes, the middle northern and southern latitudes, 
and the Arctic and Antarctic. The tropics are purpose- 
fully omitted due to insufficient data and poor longitu- 
dinal resolution in the region. Possible mechanisms are 
discussed. Estimates are obtained for ozone flux through 
the tropopause, which is responsible for a sharp increase 
in tropospheric ozone content at the extra-tropical 
northern latitudes in March and April. The contribution 
of annual and semi-annual harmonics to overall intra- 
annual ozone variation is determined. The latitude- 
altitude dynamics of the phase of the annual harmonic is 
analyzed. Figures 5; table 1; references 27: 9 Russian, 18 
Western. 


3D Mesoscale Model of Cloud Cover Evolution 
With a Detailed Consideration of Microphysical 
and Radiation Processes, Orography, and Its 
Application in the Modeling of Cirrus Clouds 


957N0026D Moscow IZVESTIYA AKADEMII NAUK 
FIZIKA ATMOSFERY I OKEANA in Russian Vol 30 
No 4, Jul-Aug 1994 (manuscript received 12 Aug 1993) 
pp 543-557 


[Article by V. I. Khvorostyanov, Central Aerological 
Observatory; UDC 551.576:551.521] 


[FBIS Abstract] The life cycle of a single cirrus cloud is 
modeled in a way which is close to Heymsfield’s concep- 
tual model. A full formulation of the three-dimensional 
nonhydrostatic model is presented with a detailed con- 
sideration of microphysical processes in clouds, radia- 
tion processes, and orography. A solution is reached by 
splitting physical processes and components. Ten 
numerical experiments were conducted, each differing in 
its initial parameters. Cloud evolution is analyzed, as 1s 
its effect on radiation fields. The effect of heat exchange 
with the surface and the phase state and microstructure 
of clouds on the radiation characteristics is considered. 
It is found that at low cloud optical depths, a greenhouse 
effect is created. Spectral characteristics of solar radia- 
tion depend on the average crystal size. For small crys- 
tals, the albedo is stronger, and as crystal size increases 
or the age of the cloud increases, albedo weakens, and the 
total greenhouse effect intensifies. There are plans to 
conduct additional experiments to model specific syn- 
optic situations. Figures 12; tables 2; references 22: 10 
Russian, 12 Western. 
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Cloud Overlap at Various Levels in General 
Circulation Models 


957N0026E Moscow IZVESTIYA AKADEMII NAUK 
FIZIKA ATMOSFERY I OKEANA in Russian Vol 30 
No 4, Jul-Aug 1994 (manuscript received 12 Aug 93) 
pp 558-563 


[Article by I. I. Mokhov, O. P. Skrotskaya, I. G. Ostap- 
enko, Institute of Atmospheric Physics, Institute of 
Global Climate and Ecology; UDC 551.513:551.576] 


[FBIS Abstract] This paper compares various cloud 
overlap schemes at different levels in general circulation 
models with satellite and ground observational data. 
Observational data for example, show more clouds in 
summer than winter, while models show the opposite 
trend. Observational data are used to discard inappro- 
priate overlap schemes (for example, the random overlap 
hypothesis) and refine others. Data for January and July 
are considered to determine seasonal variations in cloud 
cover over a hemisphere. Features of cloud overlap 
coefficients in various latitude zones over land and sea 
are determined for different seasons. The uncertainty of 
variations in total cloud cover is estimated for general 
circulation models using various cloud overlap schemes. 
Figures 4; references 18: 8 Russian, 10 Western. 


Determining Various Cloud Cover Characteristics 
in General Atmospheric Circulation Modeling 


957N0026F Moscow IZVESTIYA AKADEMII NAUK 

FIZIKA ATMOSFERY I OKEANA in Russian Vol 30 
No 4, Jul-Aug 1994 (manuscript received 12 Aug 1993) 
pp 564-571 


[Article by O. P. Skrotskaya, I. G. Ostapenko, Institute of 
Global Climate and Ecology; UDC 551.513:551.576] 


[FBIS Abstract] The greatest uncertainty in atmospheric 
modeling is associated with the selection of condensa- 
tion threshold values, which regulate cloud formation 
within a given cell. There have been no systematic 
studies on threshold value selection. In this paper, the 
cell is defined as an m-dimensional probability space 
with normal distributions of m random values. One 
two-dimensional random value in the space co nsists of 
humidity and temperature. The probability density dis- 
tribution is determined. The phase state of cloud forma- 
tion is considered. Various seasonal and geographic 
conditions of cloud formation are examined. Tempera- 
ture and humidity can be used to obtain numerical 
characteristics of the distribution of the above within a 
cell. The equations which are obtained are cumbersome, 
and calculations for each cell require considerable com- 
puter resources. However, one-time calculation of fields 
of statistical characteristics may be useful to obtain new 
parametrization schemes. The possibility of using the 
equations which are obtained in general circulation 
models is considered. Figures 3; table 1; references 22: 
12 Russian, 10 Western. 
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Feedback in a 1D Climate Model With a Cloud 
Formation Block 


957N0026G Moscow IZVESTIYA AKADEMII NAUK 
FIZIKA ATMOSFERY I OKEANA in Russian Vol 30 
No 4, Jul-Aug 1994 (manuscript received 10 Aug 1992; 
after revision 7 Jun 1993) pp 572-577 


[Article by K. I. Selyakov, St. Petersburg State Univer- 
sity, Main Geophysical Observatory, State Hydrological 
Institute; UDC 551.521:551.558.1:551.583] 


[FBIS Abstract] A one-dimensional radiative-dynamic 
climate model is used to study feedback mechanisms 
caused by changes in water vapor content, the vertical 
tempe rature gradient in the troposphere, and cloud 
cover. This model is used to calculate climate warming 
caused by a doubling of CO, concentration and a 2% 
increase in the solar constant. The surface heating values 
which are obtained do not exceed | K, which is a much 
smaller value than the values obtained using standard 
radiative-convective models. In this mode I, convective 
adjustment is replaced with a special cloud formation 
model. The results obtained here also indicate a decrease 
in the content of liquid water in low-level clouds, and 
consequently, a decrease in their optical depth. The 
increase in absolute humidity is substantially smaller in 
amplitude than the approximate maintenance of relative 
humidity used in standard radiative-convective models. 
The changes in cloud moisture content obtained here 
indicate that these changes increase initial radiative 
heating and can lead to destabilization of the climate 
system. Figures 9; references 16: 8 Russian, 8 Western. 


Response of Climate Parameters of a 
Thermodynamic Ocean-Land-Atmosphere Model 
to a Change in the Parametrization of the 
Longwave Radiation Block 


957N0026H Moscow IZVESTIYA AKADEMII NAUK 
FIZIKA ATMOSFERY I OKEANA in Russian Vol 30 
No 4, Jul-Aug 1994 (manuscript received 12 Aug 1993) 
pp 578-581 


[Article by I. A. Gorchakova, N. I. Manuylova, V. K. 
Petukhov, Institute of Atmospheric Physics, Russian 
Academy of Sciences; UDC 551.583] 


[FBIS Abstract] This paper studies the sensitivity of 
climate parameters in a zonal thermodynamic climate 
model to the use of various algorithms to calculate heat 
influx due to longwave radiation. First, up ward and 
downward total heat fluxes, as well as effective fluxes in 
the tropopause, are compared. The tropic and middle 
latitude summer, and subarctic winter atmospheres are 
examined. The change in heat influx between the tropic 
and subarctic, and the tropics and middle latitudes 1s 
considered. This temperature change is considered for 
the case of CO, doubling, a 10% increase in water vapor 
content at all levels of the atmosphere, and a 2 K 
temperature increase at all levels of the atmosphere. It is 
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found that characteristics closely associated with equa- 
tor-pole temperature drop are most sensitive to a change 
in the algorithm used to account for radiation. Those 
climate characterisiics which are most closely associated 
with the surface temperature (with hemisphere aver- 
aging) agree well even when different radiation models 
are used. Specific differences between algorithms for 
various cases are given in tables. Tables 3; references 14: 
10 Russian, 4 Western. 


Evolution of the Thermal Mode of the Atmosphere 
Under Predicted Anthropogenic Pollution Conditions 
957N00261 Moscow IZVESTIYA AKADEMII NAUK 
FIZIKA ATMOSFERY I OKEANA in Russian Vol 30 
No 4, Jul-Aug 1994 (manuscript received 30 Jul 1993) 
pp 582-587 


[Article by A. A. Kiselev, V. A. Frolkis, Voyeykov Main 
Geophysical Observatory; UDC 551,588] 


[FBIS Abstract] The evolution of the thermal mode of 
the atmosphere is modeled for the period 1985-2100. 
Evolution is due to anthropogenic emissions of trace 
gaseous components of the atmosphere. Conditions pos- 
ited in the model include the CFC limit, an increase in 
NO by a factor of 1.5, an increase in NO, by a factor of 
2.5, a monotonic increase in CO,, and an increase in CO 
content from 1470 to 210 Tg/yr from 1990 to 2100. The 
thermal mode is modeled with a one-dimensional radi- 
ative-convective photochemical model with hemisphere 
averaging. The effect of climate feedback on the thermal 
mode is examined. The feedback mechanisms involve 
preservation of relative or absolute humidity in the 
troposphere, feedback between ozone content and tem- 
perature, and a positive or negative link between the 
vertical critical gradient of convective adjustment y and 
a change in surface temperature A7.. The effect of the 
thermal inertia of the surface is considered. Changes in 
surface temperature, the vertical distribution of temper- 
ature, and ozone content are calculated. Figures 3; tables 
5; references 9: 6 Russian, 3 Western. 


Conclusion 


957N0026J Moscow IZVESTIYA AKADEMII NAUK 
FIZIKA ATMOSFERY I OKEANA in Russian Vol 30 
No 4, Jul-Aug 1994 pp 588 


[Article by I. I. Mokhov; UDC 551.576:551.521] 


[FBIS Abstract] This letter summarizes the results 
obtained in the project entitled “Study of the Interaction 
of Cloud Cover and Radiation with a Consideration of 
Moisture Phase Changes and the Effect of Atmospheric 
Admixtures.”’ Uncertainty in climatic models is found to 
be due to an inadequate description of radiative-cloud 
cover processes. Climate characteristics most closely 
linked with surface temperature averaged over a hemi- 
sphere are less sensitive to the selection of a radiation 
scheme than the characteristics associated with the drop 
in temperature between the equator and the pole. The 
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lack of correlation between the annual variation of total 
cloud cover in general circulation models and observa- 
tional data is due to inappropriate cloud overlap 
schemes which are inflexible and which do not consider 
seasonal and spatial variability. The condensation 
threshold must be more carefully considered. One- 
dimensional radiative-convective models study the 
range of changes in the thermal mode of the climate 
system. Model surface temperature s are less sensitive to 
external effects in models which use vertical heat and 
moisture transfer instead of convective adjust ment. The 
effect of changes in cloud moisture content is evaluated. 
A three-dimensional mesoscale model of an individual 
cirrus cloud showed that at low optical depths a green- 
house effect is created. As crystal size increases, the 
albedo effect weakens and the total greenhouse effect 
intensifies. References 7 (Russian). 


Reconstruction of Actual Pattern of Radioactive 
Pollution of Terrain as Result of Accidents and 
Nuclear Tests 


957NO010A Moscow METEOROLOGIY 4A 1 
GIDROLOGIYA in Russian No 8, Aug 1994 
(manuscript received 10 Jun 1994) pp 5-18 


[Article by Yu. A. Izrael, Yu. S. Tsaturov, 1. M. Nazarov, 
V. N. Petrov, Ye. D. Stukin, Sh. D. Fridman, R. S. 
Kontarovich, A. F. Fedotkin and V. M. Kertsman, 
Global Climate and Ecology Institute, Russian Com- 
mittee for Hydrometeorology and Environmental Mon- 
itoring and Russian Academy of Sciences, Applied 
Geophysics Institute, Russian Committee for Hydrome- 
teorology and Environmental Monitoring, and Aeroge- 
ofizika State Scientific Production Enterprise; the first 
paragraph is an abstract; UDC 504.054: 504.3.053 
(47+57)] 


{[FBIS Translated Text] The article is devoted to the 
problem of reconstructing the character and quantitative 
indices of radioactive pollution of the terrain formed 
earlier (months and years). Examples of the reconstruc- 
tion of the track pattern of the Chernobyl! accident (in 
the near and distant zones), the tracks of different 
nuclear explosions and the results of in situ pollution 
during different time periods are given. Possible recon- 
structions of the initial pollution pattern by means of 
appropriate computations are discussed. The computed 
and experimental data are compared and the necessary 
means for improving the data reconstruction methods 
are examined. 


Introduction 


The problem of determining the quantitative character- 
istics of radioactive pollution of environments was 
always acute; during recent years, after major accidents, 
particularly after the Chernobyl and Tomsk events, it 
became dramatic. Scientists are stubbornly studying 
existing radioactive pollution; new pollution zones 
caused by both known and little-known sources are being 
detected. 
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Fig. 1. Radioactive pollution of terrain (Ci/km? in near zone of CNPP according to data from reference network in 
1989 (a, b) and 1990, c) by ruthenium-106 (a), by strontium-90 (b), by plutonium-(239+240) c) and computation of 
terrain pollution by plutonium-(239+240) based on data on pollution by cerium-144 (d). 


Key: |. Pripyat 2. CNPP 3. Chernobyl 





The objective of this article is reconstruction of the 
radioactive pollution of past years. This is necessary for 
retrieving the pollution characteristics for an earlier 
period, or, what is still more important, for the time of 
formation of pollution, on the basis of data which have 
now been collected (or which were registered earlier); for 
retrospective estimates of irradiation doses received by 
the population and ecosystems; for more precise deter- 
mination of the nature and scales of pollution; for 
formulating necessary measures directed to alleviation 
or elimination of the aftereffects of pollution; for deter- 
mining the location of pollution sources. 


The formulated problem is not simple because the charac- 
teristics of the pollution source are not always known. 
Fractionation transpiring during the emanation and prop- 
agation of radioactivity (including very distant migration) 
considerably complicates solution of the problem. 


Reconstruction of radioactive pollution of terrain 


We will examine a general formulation of the problem of 
reconstructing the spatial-temporal distribution of pol- 
lution density and the dose of external gamma radiation 
from radioactive products as a result of a nuclear explo- 
sion or an accident with the escape of radioactivity. It is 
evident that the spatial-temporal distribution of the dose 
D(x, y, t) for any time interval (tp, t, at a point with the 
coordinates (x, y) for which the reconstruction is carried 
out can be represented in the following way: 


ty 
D(x, yt) = f P(x,» 8 dt, 
+.) 


where P(x, y, t) is the spatial-temporal distribution of the 
dose intensity of external gamma irradiation. 


If at any moment in time t the density of terrain pollution 
by a j-th radionuclide 6; (x, y, t) is known, for any 
reconstruction time t,(0 < t, < t) we have the relation 


XA (t,) = Oo 0, (x, yf) Py (-§) 


where o,,(t,) 1s the density of pollution by the m-th 
radionuclide at the time t,; gl, is the decay constant of the 
j-th radionuclide; 5,(t,) is the fraction of the j-th radio- 
nuclide in the fission mixture of explosion products at 
the time t,. 


The dose intensity is determined using the formula 


P(t) = ») K, (t,) Fn (6) ™ Kz (t,) > Fn (6). 


Here K.(t,) is a factor for scaling from the density of 
pollution by the set of radionuclides to the dose intensity 
(usually at a height of | m above the surface). Strictly 
speaking, the 6, factor also is dependent on the coordinates 
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(x, y) due to the possible fractionation of radionuclides, 
allowance for which is a special problem. 


Hh, 1) = > ¢, (h, 0), 


where q,,,(h, t) is the distribution by height h as a function 
of time and the quantity of the m-th radionuclide. 


Assume that the results of measurements of the density of 
terrain pollution at the points (x,, y, at the times t, are 
known 


Cas = 50 (Sn Yn 6) 


Using archival data on the distribution of wind speed V 
= V(x, y, h, t) [the V on both sides of this equality bears 
the vector symbol], it is possible to write 


P(x, y, ) = L, lo(h, 0), V, 0,,). 
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In the absence of data on o,,,, we arrive at the problem of 
predictive computation of the distribution of dose inten- 
sity on the basis of q(h) and V [here V bears the vector 
symbol] 


P(x, ¥, ) = L, leh, 0, V1, 


for which numerous computation schemes are known. 


The operator L, can be determined from the require- 
ment of te minimum discrepancy between the pre- 
dicted distribution P(x, y, t) and the observed values. 


This requirement can be written as: 


> p> [P(X» Yur &.) — Pa)? = min, 


that is, corresponds to the minimum sum of the 
squares of the discrepancies between the computed 
and observed dose intensities over the entire fallout 


area. 


GO 10 204m 


Fig. 2. Map of density of terrain pollution with cesium-137 (Ci/km? in 60-km zone of the CNPP, 1989. 
[The CNPP is precisely in the center.] 
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The principal discrepancies are usually related to 
changes in wind direction, information on which is 
lacking. If the number of measurement points y, in 
individual sections of the fallout track at distances x; is 
sufficiently great, the following requirement for all prac- 
tical purposes is more convenient and not less effective 


SP Yo te) — Pal? = min, f= |, 1... t 


that is, in each section the sum of the squares of the 
discrepancies must be minimal. 


The described approach can be applied to different 
reconstruction situations, which can be separated into 
two principal types: 


—when there are factual data (for some radionuclides 
and dose intensities) at the current moment in time. 
The reconstruction of doses for different time inter- 
vals is in theory possible; 
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—when there are no factual data for the current moment 
in time (or the data are questionable) when there are 
some archival data on terrain pollution and meteoro- 
logical conditions. Reconstruction is possible only in 
individual cases; in some cases it is doubtful, in other 
cases it is entirely impossible. 


The indicated situations may have many different vari- 
ants, which we will illustrate in the examples cited below. 


Radioactive pollution of terrain after accident at 
Chernobyl NPP 


Regular in situ measurements and an aerial gamma survey 
from aircraft and helicopters made it possible to obtain a 
large set of maps of terrain pollution (dose intensity and 
density of pollution by different isotopes), beginning from 
the first days after the accident to the present time. This set 
of data made it possible to retrieve the pollution pattern at 
virtually any moment in time and to compute the dose of 
external and internal irradiation for any time interval. 
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Fig. 3. Example of computation of change in density of pollution with cesium-137 (Ci/km? in Orlovo Oblast by years. 
a) 1993; b) 2000; c) 2010; d) 2030. 


Key: 1. Ci/km? 
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Fig. 4. Sketch map of terrain distribution of intensity of exposure dose of gamma radiation caused by radionuclide 
fallout accompanying accident of 6 April 1993 at Tomsk-7 chemical plant. 1) survey of 12-13 April 1993, 2) survey of 
18-19 June 1993, 3) boundary of survey area. 


Key: 1. Chernaya Rechka 2. Vilenka 3. Neumovka 4. Nadezhda 





As a typical example of retrieval and evaluation of the 
radioactive fallout field it is possible to cite studies of the 
near zone of the Chernobyl track. A zone geometrically 
constituting a ring with an outer radius of 60 km and an 
internal radius of 5 km and with its center in the fourth 
unit of the CNPP was subjected to the most intensive 
study. 


First, this zone was repeatedly investigated by the aerial 
gamma survey method using dosimeters carried on dif- 
ferent types of planes and helicopters. During the first 
three years alone more than 40 such surveys were made. 


Second, a reference network for observing soil pollution 
and atmospheric fallout was organized precisely in this 
zone. The reference network, also operative at the 
present time, is a radial system of concrete pillars | m 
high, on which, in case of necessity, at a given time it is 


possible to set sheets of a standard size. The reference 
network was constructed in 1987 and already that year 
soil samples were twice sampled and analyzed there. 
During subsequent years, including 1991, the soils were 
sampled and analyzed once a year. First the samples 
were subjected only to a laboratory semiconductor 
gamma spectral analysis, as a result of which the fields of 
soil pollution in the near zone of the CNPP with cesium- 
137, cesium-134, zirconium-95, niobium-95, cerium- 
144 and ruthenium-106 were obtained. During 
subsequent years, applying the radiochemistry and alpha 
spectrometry methods, the above-mentioned set of radi- 
onuclides was supplemented by strontium-90, pluto- 
nium-238, plutonium-(239+240), americium-241, 
curium-242 and curium-244. The fields of radionuclide 
pollution of the terrain by ruthenium-106 (1989), stron- 
tium-90 (1989) and plutonium-(239+240) (1990) are 
given in Figs. la, b, c as examples. 
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Fig. 5. 


Key: 1. Vishnevogorsk 2. Kyshtym 3. Karabash 


ap of density of pollution with cesium-137 (Cv km r 
from accident of 1957, I1) axis of track from accident of 1967. 








ys . 1) axis of track 








Distribution of areas (km) with different density levels of pollution with cesium-137 in Orlove Oblast 























Pollution density, Ci/km” 1993 2000 2010 2020 2030 
0-0.5 7920 9630 11860 14250 18990 
0.5-1.0 7938 8290 7650 6970 4020 
1.0-2.0 6230 5080 4010 2750 1375 
2.0-3.0 1440 880 760 640 310 
3.0-5.0 1040 760 420 90 3 
>5.0 132 60 




















This same zone was investigated by the aerial gamma 
spectral survey method in 1986, 1987-1989. Maps of 
radionuclide terrain pollution with zirconium-95, ruthe- 
nium-106, cerium-144, cesium-134 and cesium-1 37 
were obtained for this period; the latter map was 
obtained repeatedly. One such map (1989) is given in 
Fig. 2. A map of terrain pollution by plutonium 
(239+240), plotted by means of an aerial gamma spectral 
survey of the investigated zone for cerium-144, with 
automatic scaling from it to plutonium using a factor 
obtained as a result of independent surface observations, 
is of interest. 


Such a strong system of measurements of radionuclide 
pollution of the terrain in the zone 5-60 km made it 
possible with adequate reliability to ascertain both the 
absolute and relative quantities of radionuclides falling 
out in this zone (see Fig. 1). 


It is evident from the cited data that in the investigated 
zone it is quite simple to determine the necessary pollu- 
tion characteristics and dose loads for a given time 
interval. The future pattern of pollution in areas sub- 
jected to influence of the accident also is of interest. 
Figure 3 shows an example of the dynamics of the field of 
pollution with cesium-137 for Orlovo Oblast. The table 
gives quantitative estimates. 
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Fig. 6. Sketch map of pollution at Semipalatinsk test site with cesium-137 (Ci/km7), 1991 
(based on data from Aerogeofizika GNPP). 


Key: |—Lake Shagan 
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Radioactive pollution of terrain after accident at 
Siberian Chemical Combine 


The results of the initial and repeated investigation (by 
the aerial gamma spectral survey method) of the area 
polluted by radioactive products as a result of the 
accident of 6 April 1993 at the Siberian Chemical 
Combine (SCC) at Tomsk make it possible to retrieve 
the pollution pattern at any necessary moment in time 
and to extrapolate it to a subsequent period. 


The first aerial gamma spectral survey of the area was 
made during the period 12-16 April 1993. The measure- 
ments were made over a snow-covered area during the 
period 12-15 April. As a result a map was prepared of the 
intensity of the gamma radiation dose for 12-13 April and 
the energy release of radioactive products on the track 
from the boundary of the SCC was estimated; this was 
4700 pR km*/hour (Fig. 4). The total quantity of the 
radioactive products beyond the bounds of the SCC indus- 
trial site was estimated at 530-590 Ci. It was demonstrated 
that in the most polluted central part of the track with 
pollution levels 300 pR/hour or more the accumulated 
dose of gamma radiation from the radionuclides detected 
at the time of the survey (ruthenium-103, ruthenium-106, 
zirconium-95 and niobium-95) is not more than one 
roentgen during the first year. In subsequent years the 
influence from the gamma radiation of the ejected radio- 
active products will be insignificant. The main objective of 
the second aerial gamma spectral survey made during the 
period 18-19 June 1993 was an evaluation of the spatial- 
temporal dynamics of the radioactive pollution track 
forming during the escape, including a determination of 
the percentage of removal of radioactive products as a 
result of snow melting. For solution of these problems an 
aerial gamma spectral survey was made within the limits of 
the earlier detected track along the same survey lines as on 
12-16 April 1993 (see Fig. 4). Figure 4 gives a comparison 
of the radioactive tracks found from the first (curve |) and 
second (curve 2) surveys of the intensity of the exposure 
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dose of gamma radiation from anthropogenic radionu- 
clides within the limits of the isoline 10 pR/hour (the 
contribution from natural radionuclides was excluded on 
the basis of the contents of natural radioactive elements in 
the soils measured during the surveys). It was found that 
the energy release of radioactive products within the limits 
of the track during the period of the survey of 18-19 June 
was 2089 uR km?’/hour, whereas the total quantity of 
radioactive products beyond the limits of the SCC indus- 
trial site is estimated at 225-250 Ci. 


According to computations, as a result of radioactive 
decay the initial quantity of anthropogenic radioactive 
products on the track, determined as of 12-13 April, 
should decrease by 18-19 June by a factor of 2.35 and the 
energy release should be 2145 wR km7/hour. As a result 
of the survey of 18-19 June it was clarified that the 
removal of radioactive products during snow melting 
was extremely insignificant—about 3%. On the other 
hand, as indicated by Fig. 4, the radioactive track after 2 
months (mid-April - mid-May) during snow melting as a 
whole moved 1-2 km northwestward in accordance with 
the terrain slope. 


Radioactive pollution of terrain after Kyshtym accident 
in Southern Ural 


Figure 5 is a map of the cesium-137 “reserve” in the 
“Ural” radioactive track formed as a result of the 
accident at the Kyshtym nuclear complex (Southern 
Ural). The map was constructed using data from aerial 
gamma spectral surveys of 1991 and 1992. Most of the 
escape of 1957 is propagated in a north-northeasterly 
direction (line I) and the escape of 1967—in a northeast- 
erly direction (line Il). The data represented on the map 
make it possible with some error to retrieve the pattern 
of escape of cesium-137 for the periods of the accidents 
of 1957 and 1967. 
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Fig. 8. Dose intensity of gamma radiation in nuclear explosion region. Explosion of 1971, Pechera-Kolba Canal, near 
Chusovkoye Lake (boundary between Komi Republic and Perm Oblast). Depth of explosion 120 m. 


Key: |. water-filled funnel 2. Kanal 3. gmR/hour 





Reconstruction of radioactive pollution of areas as result 
of setting off of nuclear explosions 


The reconstruction of tracks from nuclear explosions set off 
many years ago is the most complex, but no less important 
undertaking. The most complex problems here are: 


determination of the territorial location of the track (list 
of populated places at that time falling in the zone of 
radioactive pollution); 


estimates of dose intensity at the time of track formation; 


estimates of the possible doses of external and internal 
irradiation for the population along the track. 


Figures 6 and 7 are sketch maps of the track from the 
explosion of a very strong thermonuclear device in 
August 1953 at the Semipalatinsk test site. From the 
surveys made from an aircraft in 1990-1991 by the 
Aerogeofizika enterprise of the Russian Committee for 
Geology and Mineral Resources it is easy to trace the 
outline of the track, its direction for a distance of at least 
about a hundred kilometers from the site of the explo- 
sion (see Fig. 6). Using data on the density of pollution 
40 years after the explosion it is possible to reconstruct 
the isotopic composition and pollution density at the 


time of fallout (neglecting fractionation and induced 
activity), dose intensity P, 1 hour after the explosion and 
the external exposure dose D,_.., — sp,, where D,_.., is the 
dose accumulated from | hour to infinity. 


In this case the lower dose estimate at a distance of 50 
km from the explosion site is 300 R (in the computations 
the level of the present- day background, that is, 5 
uR/hour, was used). To be sure, this is a rough estimate 
because in some cases induced activity may make a 
substantial contribution, as, for example, in the case of 
the American Sedan explosion. 


As we saw in the preceding case, the decisive point when 
computing the dose and retrieving the initial track is the 
availability of data on basic activity (in this case reliable 
data for cesium-137, because its fallout is clearly related 
to the configuration of the track and is governed by the 
corresponding meteorological conditions). 


We will consider two cases which present considerable 
difficulties when reconstructing radioactive pollution. 


On the track from the peaceful Kanal nuclear explosion 
on the boundary between Perm Oblast in the Russian 
Federation and the Komi Republic (see Fig. 8, data 
supplied by V. V. Reshetov) as of today the principal 
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contribution to the dose intensity of gamma radiation is 
evidently from cobalt-60. There is less cesium-137. In this 
case it is impossible to retrieve the dose from the fission 
activity at the time of the explosion if the ratio of activities 
of these radionuclides is not determined at the present time. 


Still another example of difficult reconstruction is the 
retrieval of the radioactive track and the possible doses 
of gamma radiation in populated places in the Altay, 
related to the first explosion of a nuclear charge at the 
Semipalatinsk test site in August 1949. 

















(S) @Cemunanamuncn @ 25 50 75 10Km 
Fig. 9. Results of 1991 studies of density of radioactive 
pollution by cesium-137 (Ci/km? in Altay Kray. 
Key: 1. Barnaul 2. Rubtsovsk 3. Belagash 4. Shemonaikha 
5. Semipalatinsk 





Only individual spots with an increased density of pol- 
lution with cesium-137 (from 100 to 300 mCi/km?) are 
now detected in the Altay (Fig. 9). In this case it is 
virtually impossible to distinguish the fallout of cesium- 
137 from this explosion and the cesium-137 caused by 
global fallout if there are no other measurements of some 
radionuclide characteristic for the explosion of 1949 (for 
the time being such data do not exist). The fact is that the 
pollution density in individual regions of Russia, prima- 
rily in the foothills (due to orography), at the time of 
formation of global fallout attained 200-400 mCi/km? 
with mean levels on the plain of 70-80 mCi/km? and 
therefore no geometrically clearly defined track of the 
explosion of 1949 is observed in the Altay. 
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In this case it is possible to simulate the propagation of 
polluting air masses and formation of the track by using 
data on the source and measurements of the gamma 
radiation dose in the near zone, and also on the basis of 
use of archival meteorological data. 


A scheme for such computations is given in [1] for the 
Chernobyl track using a model which has been employed 
repeatedly. 


Figure 10 shows the distribution of the gamma field in 
the area adjacent to the zone of the accident at the CNPP 
for the dose intensity isolevels 0.05 and 0.2 mR/m for 10 
June 1986 and also the fallout fields computed using the 
model at distances from the source of hundreds of 
kilometers [3]. The parameters of the lognormal distri- 
bution of particles in the model were selected in such a 
way that the fallout areas bounded by the indicated 
isolines were the closest to those actually measured. 


In general there is a definite agreement between the 
measurement data and the computations, although in 
individual cases there also are significant discrepancies. 
On the average the computed and measured total fallouts 
differ by a factor of more than 3. 
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Fig. 10. Computed (1) and measured (2) distributions of 
surface radiation levels on 10 June 1986, mR/hour. 
Key: 1. Minsk 2. Rovno 3. Chernobyl 4. Kiev 5. Kirovograd 








It must be noted that if the model is used there is a good 
agreement with the factual data, but without rigorous 
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referencing to the terrain, because even a small error in 
meteorological data (and these data usually do not 
suffice, they are very meager) deflects the computed 
track to one side and completely different populated 
places fall in its zone. 


Summary 


1. The reconstruction of tracks from nuclear explosions 
with the escape of radioactivity is a timely problem, 
especially after the Chernobyl accident, when people 
in their respective regions desire to have data on 
radiation conditions for the present and the past. 


2. The reconstruction (at least partial) is most effective 
if there are reliable factual data on the density of 
fission radionuclides (at least for one isotope). 


3. In the case of absence of completely reliable data on 
fission radionuclides it also is necessary to have 
information on some radionuclide characteristic for 
this explosion (ratio of activities of two radionu- 
clides). 


4. In the reconstruction it is necessary to make a careful 
analysis of all existing information on: pollution level, 
geometric configuration of the remaining track (in 
combination with archival data), depth of penetration 
of radionuclides into the soil, etc. 


5. In the case of absence or inadequacy of reliable 
factual data it is possible to simulate the propagation 
of radioactivity. However, here great caution must be 
exercised because due to the usual shortage of mete- 
orological information (at different elevations and 
along the path of track formation) errors in geo- 
graphic referencing of the track are possible in the 
simulation process. 


6. In the case of accidents occurring with the escape of 
radioactivity the accumulation of an extensive data- 
bank is necessary (as was done for the case of the 
Chernobyl accident and the accident at the Tomsk-7 
enterprise), which will make it possible to reconstruct 
any data on the density of pollution of different 
environments and the dose characteristics. 
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This article was presented in the form of reports at 
scientific conferences in Amsterdam (1993) and Vienna 
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Tsybikov, Russian Federal Service for Hydrometeo- 
rology and Environmental Monitoring (Gosgidromet); 
UDC 504.3.054*1994.05"(047)(470)} 


[Text] 


Environmental pollution resulting from accidents 


Atmospheric air. In May there were no cases of increased 
atmospheric air pollution of populated places as a result 
of accidents at industrial enterprises in the territory of 
the Russian Federation. 


Soils. On 2 May, as a result of railroad track defects in 
the neighborhood of Bolshoy Lug station in Irkutsk 
Oblast, two tank cars with diesel fuel left the rails and 
overturned. The polluted area was more than 10 thou- 
sand square meters. The site of this pollution was con- 
fined and the polluted ground was removed. In water 
samples from the Olkha River, situated 150 m from the 
accident site, the concentration of petroleum products 
did not exceed 5 MAC. 


Water bodies. In May 1994 there were two accidents 
which caused pollution of three water bodies (in May 
1993 no accidents were registered in water bodies). 


An oil pipeline ruptured on 11 May 5 km to the west of 
Kropachevo station in Chelyabinsk Oblast. The volume 
of this oil spill was about 5 thousand cubic meters. 
Measures were taken for the covering and confinement 
of the polluted area, but some of the oil through tribu- 
taries ran into the Sim River and Simskoye Reservoir, in 
which concentrations of petroleum products from 14 to 
192 MAC were registered. In samples taken on 16 May 
in the Belaya River, in the neighborhood of its conflu- 
ence with the Sim River, the concentrations of petro- 
leum products did not exceed 5 MAC. 


Two tanks containing petroleum products were damaged 
on 18 May when an ice jam was blasted in the upper course 
of the Lower Tunguska in the neighborhood of Preo- 
brazhenka village in Irkutsk Oblast. As a result, an oil slick 
was observed for a distance of 10 km along the river. 


Extremely high environmental pollution 


Atmospheric air. In May 1994 there were no cases of 
extremely high pollution of atmospheric air (exceeding 
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of maximum one-time (mot) maximum admissible con- 
centrations MAC,,., during a 20-minute observation 
period by a factor of 50 or more or mean diurnal (md) 
maximum admissible concentrations—MAC,,, by a 
factor of 30-49) (in May 1993 they also were not 
registered). 


Water bodies. In May 1994 extremely high pollution 
(exceeding of the maximum admissible concentrations 
by a factor of 100 or more, sharp worsening of the 
organoleptic properties of water) was observed in 14 
cases in 9 water bodies (in May 1993—in 24 cases in 14 
water bodies). 


In regular sampling in the Kolva River in the neighbor- 
hood of Cherdyn in Perm Oblast a concentration of 
petroleum products with 188 MAC was registered. The 
surmised pollution source is the river port. 


Also when carrying out regular observations in the 
Magadanka River within Magadan city an extremal 
content of easily oxidizable substances of organic matter 
with a BPC, 41.5 mg O,/liter was registered. The prob- 
able reason is the influence of the discharge of sewage 
waters by Magadan purification facilities. 


As before, extremely high pollution was observed in the 
following rivers: Nyuduay and Lake Monche in Mur- 
mansk Oblast (nickel ions—more than 150 MAC, copper 
ions—125 MAC), Pyshma in Sverdlovsk Oblast (copper 
ions—120 MAC), Blyava in Orenburg Oblast (copper 
ions—more than 100 MAC), Miass in Chelyabinsk 
Oblast (hydrogen sulfide up to 0.33 mg/liter, MAC of 
hydrogen sulfide—absence, Neman and Pregolya in 
Kaliningrad Oblast (hydrogen sulfide up to 0.04 mg/ 
liter). Metallurgical and forest industry enterprises were 
responsible for the pollution. 


Seas. A spot of petroleum products with an area of about 
2 square kilometers was discovered on 5 May in the 
Tatar Strait in the neighborhood of Aleksandrovsk- 
Sakhalinsk. The concentration of petroleum products in 
sea water exceeded the MAC by a factor of 30-120. As 
was established by a special commission investigating 
this case, the reason for the pollution was the penetration 
of petroleum products into the ground in the area of the 
Aleksandrovsk tank farm, their accumulation in the 
subsurface horizons and surface emergence at the sea- 
shore when there was a water table rise. 


High environmental pollution 


Atmospheric air. Cases of high atmospheric pollution 
(HP) (exceeding the maximum one-time MAC by a 
factor of 10 or more) by substances in the second hazard 
class were registered 15 times in 7 cities: with hydrogen 
chloride (11-15 MAC)—at Biysk, Volgograd and Solika- 
msk; with nitrogen dioxide (13-19 MAC)—at Biysk and 
Moscow (3 cases), Novosibirsk and Tula (3 cases); with 
phenol (12 MAC)—at Moscow; with carbon bisulfide (13 
MAC)—at Kemerovo. (In May 1993—in 7 cities in 17 
cases. ) 
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During the course of May in the atmosphere of 10 cities 
the presence of pollutants in concentrations of 10 MAC 
or more was registered in 26 cases. (In May 1993—in 10 
cities in 29 cases.) 


Cases of high atmospheric pollution (three times per 
month or more) were registered most frequently in 4 
cities: Moscow and Tula—nitrogen dioxide, Omsk— 
acetaldehyde (5 cases up to 14 MAC), Chita—dust (4 
cases up to 15 MAC). 


Water bodies. In May 1994 in the area of the Russian 
Federation there were 68 cases of high pollution 
(increase in MAC by a factor of 10-99) in 48 water 
bodies. 


High pollution was registered most frequently in the 
basins of the following rivers: 


Volga and its tributaries the Oka and Kama (more than 
16% of all cases of HP) in the area of Samara Oblast with 
nitrite nitrogen (up to 14 MAC), with pesticides (up to 24 
MAC), Ryazan, Moscow and Ivanovo Oblasts—with 
ammonium and nitrite nitrogen (10-13 MAC), Sverd- 
lovsk Oblast—with hexavalent chromium (10-23 MAC); 


Yenisey (about 15% of all cases of HP) in the area of 
Krasnoyarsk Kray—with aluminum, manganese, zinc 
and iron (up to 17 MAC); 


Ob with its tributary the Tobol (9% of all cases of HP) in 
the area of Novosibirsk Oblast—with mercury—up to 13 
MAC, Sverdlovsk and Chelyabinsk Oblasts—with 
ammonium and nitrite nitrogen (10-15 MAC). 


Moscow city. In May for the city as a whole, as in the 
preceding months, there was an increased mean monthly 
concentration of nitrogen dioxide—3 MAC. The greatest 
mean monthly concentrations of this impurity were 
registered in the neighborhood of the Varshavskoye 
Shosse (Road)—6.2 MAC, on Dolgoprudnaya Street— 
5.0 MAC, in Balchuga—3.5 MAC. 


The mean monthly concentrations of benzene (3.5 
MAC), formaldehyde (2.3 MAC) and phenol (1.3 MAC) 
exceeded the sanitary norms. 


On individual days of the month at stationary posts for 
observing the state of air basin pollution there was 
registry of maximum one-time concentrations of: 
nitrogen dioxide—1!5 MAC on Dolgoprudnaya Street 
and 13 MAC on Balchuga; toluene—8.3 MAC in 
Sukharevskaya Square; carbon monoxide—2.0 MAC on 
Balchuga; formaldehyde—!.6 MAC on the Var- 
shavskoye Road. 


Lake Baykal. As before, the sewage of the Baykal Cellu- 
lose and Paper Combine was dumped into Lake Baykal 
with violation of the norms for its content of pollutants: 
for chlorides, in 61% of the samples analyzed in May, for 
phenols—in 23% of the samples, for suspended matter— 
in 15% of the samples, with respect to the hydrogen 
index—in | 3% of the cases and for sulfates—in 5% of the 
cases. 
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Radiation conditions 


During May 1994 radiation conditions were stable in the 
area of the Russian Federation beyond the limits of the 
zones of pollution caused by the Chernobyl and other 
radiation catastrophes. 


The concentrations of radioactive substances in atmo- 
spheric air, the densities of their fallout and the dose 
intensities of gamma radiation in the area of the Russian 
Federation fell within the range of natural variations. 


Concentrations and densities of fallout of radioactive 
aerosols greater than the background were observed at 
the following points: Tayga (Kemerovo Oblast) 5-6 May; 
Ogurtsovo (Novosibirsk Oblast) 20-2! May: Kolpashevo 
(Tomsk Oblast) 13-14, 17-18 May; Novyy Vasyugan 
(Tomsk Oblast) 8-9, 11-15 May: Baturino (Tomsk 
Oblast) 10-12 May: Ivanovo (Ivanovo Oblast) 20-21, 
26-28 May: Morki (Mariy-El Republic) 24-25 May; Tura 
(Krasnoyarsk Kray) 25-26 May. 


The insignificant increases in the concentrations and 
densities of fallout of radioactive aerosols noted at the 
indicated observation points were related to meteorolog- 
ical conditions favoring the accumulation of radionu- 
clides of natural origin and radionuclides of global 
fallout in the atmospheric surface layer. 


Footnote 


This is an official Rosgidromet communication. 


Problems in Engineering Geology Relative to 
Climatic Changes 


957NO0I6A Moscow GEOEKOLOGIYA in Russian 
No 5, Sep-Oct 1994 (manuscript received 21 Jan 1994) 
pp 3-10 


[Article by A. I. Sheko, V. T. Trofimov and V. V. 
Kyunttsel, All-Union Scientific Research Institute for 
Hydrology and Engineering Geology, Moscow State Uni- 
versity; UDC 624.131] 


[FBIS Abstract] The influence of climate on the forma- 
tion and change of engineering geology conditions was 
investigated. Climatic characteristics are responsible for 
the latitudinal and vertical zonality of engineering 
geology conditions on the continents and the Earth as a 
whole. Cyclic climatic changes exert a substantial influ- 
ence on all components of the geologic medium. It 1s 
shown that it is necessary to take into account the natural 
cycle of climatic processes and their technogenic changes 
when preparing engineering geology, including ecologic- 
geologic predictions. The following are regarded as the 
most important problems facing modern engineering 
geology. Analysis of the possibility of and prediction of 
the global change in engineering geology conditions in 
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relation to the global change in climate. Analysis of the 
possibility of and prediction of regional and local 
changes in engineering geology conditions as a result of 
technogenic climatic changes or their long-period natural 
cyclic changes. Analysis of the possibility of and predic- 
tion of individual components of engineering geology 
conditions under the influence of these same climatic 
changes. A new methodology for engineering geology 
research must be developed and the training of special- 
ists must be improved. The methodology must include 
long-range predictions of change in the geologic medium 
as a whole and its components, especially dangerous 
geologic processes, and detection of threshold levels of 
rapidly changing factors determining different degrees of 
negative changes in the geologic medium. Figures 4: 
references: 14 Russian. 


Permafrost Reaction to Global Climatic Changes 


957NO0I6B Moscow GEOEKOLOGIYA in Russian 
No 5, Sep-Oct 1994 (manuscript received 21 Jan 1994) 
pp 11-24 


[Article by E. D. Yershov, L. N. Maksimova, A. V. 
Medvedev, Ye. N. Ospennikov, S. Yu. Parmuzin, S. F. 
Khrutskiy and N. A. Baranova, Moscow State Univer- 
sity; UDC 551.583] 


{[FBIS Abstract] A method is proposed for a predictive 
evaluation of the influence of possible climatic change 
on geocryologic conditions. Quantitative methods are 
proposed for selecting the boundary conditions neces- 
sary for prediction. Specific examples are given showing 
the possibility of using several methods for determining 
the dynamics of air temperature and snow cover depth 
for the predicted period. The change in the temperature 
regime of permafrost areas as a result of the natural 
historical dynamics of climate and possible increase in 
air temperature with an increase in the atmospheric 
content of greenhouse gases are computed for one of the 
regions in the northern part of Western Siberia. An 
approach is proposed for plotting a series of small-scale 
predictive geocryologic maps depicting the regional and 
zonal patterns of change in thickness of the layer of 
thawing and freezing, position of the top and bottom of 
permafrost layers, southern and vertical boundaries of 
permafrost occurrence and permafrost degradation or 
aggradation processes. The greatest difficulty in long- 
range geocryologic prediction is the setting of the 
boundary conditions. The use of several independent 
prediction methods—-paleoclimatic, paleotemperature 
and climatic—is reliable. The results of mathematical 
simulation of the process of seasonal and multiyear 
thawing and freezing of rocks indicated that as a result of 
the natural dynamics of climate there may be an increase 
in the mean annual temperature of rocks and separation 
of the layer of seasonal freezing and the perennially 
frozen stratum. Figures 8; references: 18 Russian. 
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Space Information in Solution of Geoecologic 
Problems 


957N0016C Moscow GEOEKOLOGIYA in Russian 
No 5, Sep-Oct 1994 (manuscript received 16 Nov 1992) 
pp 102-109 


[Article by M. I. Burleshin, R. V. Vilkovich and Yu. O. 
Zeyegofer, Engineering Geology Center, Russian 
Academy of Sciences; Lithosphere Institute, Russian 
Academy of Sciences; UDC 624.131] 


{[FBIS Abstract] Problems related to the use of informa- 
tion on neotectonic structures detected by the interpre- 
tation of space images for geoecologic purposes are 
examined. Research conducted in different regions indi- 
cated that it is necessary to prepare specialized maps 
which in detail show only the parameters necessary for 
solving specific problems, not general maps showing all 
the tectonic information extracted from space images. 
Examples are given of the content of interpretation maps 
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prepared for detecting exogenous geologic processes, for 
exploring for fresh ground water and solid minerals, as 
well as for studying the dynamics of ground water and 
artesian waters. Space images provide much information 
which cannot be gleaned from aerial photographs and 
topographic maps. However, information from surface 
electric prospecting proved to be useful in interpreting 
space images for these purposes. The presented materials 
indicate the feasibility of compiling specialized tectonic 
interpretation maps for obtaining additional informa- 
tion when solving specific economic, especially geoeco- 
logic problems. The use of specialized maps for studying 
the possible presence of artesian waters is particular 
promising. The interpretation of space images can pro- 
vide information on the location of recently active fault 
dislocations and plicative structures in large part deter- 
mining the dynamics of ground water, information on 
which cannot be obtained by other methods. Figures 4; 
references: 3 Russian. 
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BIOTECHNOLOGY 


Mutations in Hemagglutinin Accompanying 
Adaptation of Influenza Virus to Mice and Their 
Role in the Acquisition of Virulence Properties 
and Resistance to Serum Inhibitors 


957C00564 Moscow VOPROSY VIRUSOLOGII 
in Russian Vol 39 No 4, Jul-Aug 1994 (manuscript 
received 2 Nov 1993) pp 153-157 


[Article by A.A. Shilov and B.V. Sinitsyn, Virology 
Institute imeni D.I. Ivanovskiy, Russian Academy of 
Medical Sciences, Moscow; UDC 578.832.1:578.53].08] 


[FBIS Abstract] The influenza virus A/USSR/90/77 (H1/ 
N1), which is avirulent to white mice, was passaged 
through chicken embryos 3 times. The virus was then 
passaged through the lungs of 6- to 8-g nonpedigree white 
mice by intranasal infection. The virus produced after 
the 18th passage was virulent to the mice and carried two 
hemagglutinin mutations: Asn,,, — Asp and Thr,, — 
Ala. The virus obtained after the 18th passage was 
cloned in a culture of chicken embryo cells. Thirty-eight 
clones were selected and studied to determine their 
virulence and antigen specificity. Most of the clones were 
virulent and caused the mice to die on days 4 through 7 
after inflection with the median lethal dose (2 to 5 x 10° 
times the median infective dose [ID.,]). Two avirulent 
strains that did not cause the mice to die even when 
administered in doses exceeding 10, times the ID.,, were 
also discovered. One virulent clone (7p) and one aviru- 
lent clone (31 np) were selected for further study. The 
virulent and avirulent clones both contained the two 
aforementioned hemagglutinin substitutions. The viru- 
lent clone replicated in mouse lungs much more effi- 
ciently than did the avirulent clone (the difference in 
efficiency amounted to 2 lg ID.,.). On the basis of this 
difference in reproductive efficiency, it was hypothe- 
sized that acquisition of virulence is linked to selection 
of mutants possessing a higher capacity for reproduction. 
This higher capacity for reproduction was in turn 
hypothesized to be associated with mutations in the 
structure of one or more proteins of the polymerase 
complex and subsequent selection of such highly repro- 
ductive variants. In an independent experiment, the 
virus USSR/90 was cloned 4 times in chicken embryos 
and then passaged through mouse lungs 15 times (the 
virus produced after the 1 5th passage was virulent to the 
mice). From a virulence standpoint, the said virus was 
virtually identical to the viruses reproduced after the 
18th passage in the other experiment and to the 7p 
clones, and from an antigen property standpoint, it was 
identical to the viruses produced after 18 passages and to 
the clones 7p and 31 np. Only one mutation, 1.e., Asn, 37 
— Asp, was present in its hemagglutinin, and ihe said 
mutation appeared after the second passage. The second 
mutation, i.e., Thr,, — Ala, was not detected. In mouse 
lungs, the virus produced after the | Sth passage repro- 
duced at the level of the clone 7p. Adaptation of A/ 
USSR/90/77 to mice was concluded to require at least 
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one mutation in hemagglutinin resulting in the loss of a 
glycosylation site. Examination of a number of normal 
animal sera and erythrocytes revealed that the mutations 
in hemagglutinin accompanying the influenza virus’s 
adaptation to mice resulted in the development of resis- 
tance to serum inhibitors and alterations in receptor- 
binding specificity. These changes were said to possibly 
be linked with the loss of the glycosylation site in the 
receptor-binding region of the hemagglutinin molecule. 
Figures 2, tables 3; references 18: 4 Russian, 14 Western. 


Quick Detection of Arboviruses by Dot Enzyme 
Immunoassay on Membrane Filters 


957C0056B Moscow VOPROSY VIRUSOLOGII 
in Russian Vol 39 No 4, Jul-Aug 1994 (manuscript 
received 9 Jul 1993) pp 157-160 


[Article by T.A. Bychenko, V.G. Pomelova, N.S. Osin, 
N.A. Lavorva, and A.M. Butenko, Biological Instrument 
Making Scientific Research Institute, Virology Institute 
imeni D.I. Ivanovskiy, Russian Academy of Medical 
Sciences, Moscow; UDC 578.833.1/.2.083.3] 


[FBIS Abstract] Two new methods (one direct and the 
other indirect) of dot enzyme immunoassay for quick 
detection of arboviruses on KIMF-01 membrane filters 
(manufactured by the Biological Instrument Making 
Scientific Research Institute) were developed in a 
research project based on a model of Venezuelan equine 
encephalomyelitis [VEE]. The following were used as 
antigen-containing materials during the process of devel- 
oping the new dot enzyme immunoassay procedures: a 
10 percent suspension of the brains of VEE-infected 
newborn white mice clarified by low-speed centrifuga- 
tion; saccharose-acetone antigens from the brains of 
newborn white mice; virus-containing culture fluid; and 
culture antigen obtained from virus-containing culture 
fluid by concentration and purification in a two-phase 
water-polymer system. Analogously prepared normal 
antigens served as controls. In the direct version of the 
dot enzyme immunoassay, all of the antigens studied 
were absorbed on a cellulose acetate membrane and 
could be detected by antiviral antibodies labeled with 
horseradish peroxidase in the same titers as in sandwich 
enzyme immunoassay. No nonspecific binding occurred. 
The indirect version of the dot enzyme immunoassay, 
which permits detection of both viral antigens and 
antiviral antibodies, was based on the premise of anti- 
gens’ ability to be absorbed on a membrane and react 
specifically with homologous antibodies. Tests of the 
new indirect dot enzyme immunoassay method's effec- 
tiveness in detecting antibodies to VEE virus in immune 
ascitic fluid obtained from mice established that regard- 
less of the type of virus-specific antigens on the mem- 
branes, the titers of antibodies in the mouse immune 
ascitic fluid ranged from 1:25,000 to 1:50,000, which 
corresponds to the titers detectable by solid-phase 
enzyme immunoassay when panels are sensitized with 
purified culture antigen. The indirect version of the new 
dot enzyme immunoassay technique includes membrane 
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sorption of antigen-containing material in dilutions and 
the subsequent addition of specific antiviral antibodies 
in the working dilution (generally 1:1,000) and antispe- 
cies conjugate. As a method of detecting antigens of the 
viruses tick-borne encephalitis, Japanese encephalitis, 
and yellow fever, the indirect version of the dot enzyme 
immunoassay proved superior to the direct version. The 
results obtained by using the indirect dot enzyme immu- 
noassay were well correlated with data obtained by 
solid-phase enzyme immunoassay. Among the advan- 
tages of the direct new dot enzyme immunoassay tech- 
nique are the following: it does not require advance 
sensitization of the membranes with primary antigens; it 
permits the detection of virus-specific antigens in unpu- 
rified biological materials within 1-1.5 hours; and the 
filter cell unit used in the detection process makes it 
possible to enrich the material by membrane filtration 
when necessary and thereby increase the sensitivity of 
the analysis. The new indirect method of the dot enzyme 
immunoassay permits the detection of both virus- 
specific antigens and antiviral antigens. In the latter case, 
unpurified antigens may be used to sensitize the mem- 
brane. The KIMF-01 filter cell for which the new dot 
enzyme immunoassays were designed is easy to use and 
make it possible to analyze 96 samples simultaneously. 
Tables 4; references 6: 3 Russian, 3 Western. 


Changes in the Genomes of Tick-Borne Encephalitis 
Virus Strains After Passaging in Mice 


957C0056C Moscow VOPROSY VIRUSOLOGII 
in Russian Vol 39 No 4, Jul-Aug 1994 (manuscript 
received 16 Dec 1993) pp 160-162 


[Article by D.A. Drokin, V.I. Zlobin, G.G. Karganova, 
T.V. Vikhoreva, V.V. Yakimenko, T.I. Dzhivanyan, and 
V.A. Lashkevich, Natural Focal Infections Scientific 
Research Institute, Russian Federation State Committee 
for Sanitary-Epidemiological Oversight, Omsk; Epide- 
miology and Microbiology Institute, Eastern Siberian 
Scientific Center, Siberian Department, Russian 
Academy of Medical Sciences, Irkutsk; and Poliomy- 
elitis and Viral Encephalitides Institute, Russian 
Academy of Medical Sciences, Moscow; UDC 
578.833.26:578.53].08]} 


[FBIS Abstract] The method of molecular hybridization 
of nucleic acids with a synthetic oligonucleotide probe 
was used to study genetic mutations occurring in various 
strains of tick-borne encephalitis [TBE] after 1 to 17 
passages through the brains of nonpedigree white mice. 
The following strains were studied: the reference strain 
Sofyin (isolated from the brain of a deceased person in 
1937); EK-328 (718/574) and Tenis-! (both isolated 
from /xodes persulcatus), 41 (isolated from a pool of 
Aedes flavescens mosquitos); 760 (isolated from the brain 
of the vole Microtus oeconomus), 1910, 2082, and 2145 
(all isolated from the tick /xodes trianguliceps), and 
Ryabchik (isolated from the brain of the hazel grouse 
Tetrastes bonasia). The method of two-cycle hot phenol 
extraction was used to extract the TBE RNA from the 
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infected mice. Four of the strains underwent changes in 
segments of their genomes after six to seven passages 
through the mouse brains. During the course of pas- 
saging, the RNA of the strains Tenis-1 and 41 acquired 
the ability to hybridize with one probe each (Sh3 and P2, 
respectively). In the case of the RNA of the strain 760, 
level of hybridization with the probe P10 increase. The 
ability of the strain Ryabchik to hybridize with the 
probes Sh3 and Sh5 decreased after passaging. Passaging 
did not alter the nature of hybridization of the RNA of 
the strains 2145, 1910, and 2082 with the probes studied. 
After 17 passages in Hyalomma marginatum ticks, the 
genome of the strain EK-328 also underwent changes. 
The RNA of the resultant variant became better able to 
hybridize with the probe Sh5 after three passages in 
mice. More significant changes were observed after the 
said variant (718/574) was repassaged through mice 
eight times: It lost its ability to hybridize with the probes 
Shi and Sh5 but acquired the ability to hybridize with 
the probes P2, N1, and N2. It was hypothesized that the 
three strains that did not undergo genome changes after 
6 passages would likely change after additional passages. 
It was acknowledged that after fewer numbers of pas- 
sages the genomes studied may undergo significant 
changes in other regions of RNA not studied. It was 
noted that three of the four freshly isolated strains of 
TBE that underwent genome alterations during the pro- 
cess of adaptation to white mice became more similar to 
the reference strain Sofyin. This fact was taken as an 
indication of a possible loss of individuality by the TBE 
strains during the process of laboratory adaptation, and 
further research to verify this hypothesis was recom- 
mended. The overall conclusion of the study was that 
laboratory adaptation experiments (including readapta- 
tion of TBE to other hosts) may result in significant 
changes in genomes that must be taken into account 
during comparative studies of the different strains of 
TBE. Tables 3; references 17: 5 Russian, 12 Western. 


Biological Properties of Strains and Variants of 
Japanese Encephalitis 


957C0056D Moscow VOPROSY VIRUSOLOGII 
in Russian Vol 39 No 4, Jul-Aug 1994 (manuscript 
received 20 Oct 1993) pp 163-165 


[Article by N.V. Loginova and Ye.F. Karpova, Virology 
Institute imeni D.I. Ivanovskiy, Russian Academy of 
Medical Sciences, Moscow; UDC 578.833.26: 
578.53].08] 


[FBIS Abstract] The biological properties of the following 
10 strains and 7 variants of Japanese encephalitis virus from 
the collection of the Virology Institute imeni D.1. 
Ivanovskiy, Russian Academy of Medical Sciences in 
Moscow, were studied: Pekin-! and its variants 40, 43, 200, 
and 210; Nakayama and its variants 33, 124, and 125; 
Dzhagar-01; Ya-47; Sasazaki; Mitsushima; M-mutant: 
DVK-4; strain 28; and strain 29. A 100 percent suspension 
of the brains of infected suckling rats was used to infect the 
laboratory animals and cell cultures studied. The following 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














58 LIFE SCIENCES 


cell cultures were used in the studies: chick embryo fibro- 
blasts. mouse embryo fibroblasts, sheep embryo kidney 
cells, suckling mouse brain cells, and the graft cell lines 
VNK-21 and PS. Medium 199 and Eagle’s medium with 5 
percent fetal serum were used to grow and titer the virus. 
The pathogenicity of Japanese encephalitis was studied on 
white mice of varying age (suckling mice and young mice 
weighing 5-6 g) and white rats aged 5-6 and 9 days. Genetic 
analysis of the Japanese encephalitis virus population was 
studied with respect to the following markers: pathogenicity 
for white mice infected in their brains, subcutaneously, or 
intraperitoneally: characteristics of the infection in a cell 
culture: reproduction potential. ability to multiply at an 
altered temperature (rct,,), and blast phenotype [S]: and 
antigen activity. The analysis established that like many 
other arboviruses, the Japanese encephalitis population is 
genetically diverse both from the standpoint of the geo- 
graphic distinctions of the zones of the virus’ circulation 
and from the standpoint of the biotic factors of the system 
mammal-reservoir and arthropod-carrier. The following 
Strains were found to be the most pathogenic for white mice: 
Pekin-!, Nakayama. Dzhagar-0!, Ya-47, Sasazaki. DVK, 
and 29. The variants 33, 43. 124, and 125. and the M- 
mutant of the strain Mukai had only weak pathogenic 
activity when injected intraperitoneally and were apatho- 
genic when injected subcutaneously. The cytopathic effect 
of the Japanese encephalitis strains/variants appeared in 
cultures of PS and VNK-21 on day 4-5 without any clear-cut 
dependence on other characteristics of the strains. In Vero 
cells, a cytopathic effect did not appear until day 6-7, and 
the titers of Japanese encephalitis virus were 10-100 times 
lower than in the VNK-21 or PS cultures. With respect to 
blast size, the various strains of Japanese encephalitis were 
more or less heterogeneous. whereas the variants isolated 
after three cycles of cloning were stable with respect to the 
S-feature. The attenuated variants (33, 43, M-mutant) hada 
narrower optimum pH range (6.4-6.5) than the pathogenic 
strains and variants did (6.2-6.5). The clone 43 was found to 
possess the highest level of antigen activity (two-four times 
that of the parent strain). Its hemagglutinin titers in a 
borate-salt antigen reached 1:2,048-1:4,096. Of the Japanese 
encephalitis strains/variants studied, the stable attenuated 
variants 33 and 43 are the most promising from the stand- 
point of production of diagnostic and prophylactic prepara- 
tions inasmuch as they each have high antigen activity and 
high reproductive potential. Tables 4; references 4: 
| Russian, 3 Western. 


Immunologic Indicators of Guinea Pigs With 
Marburg Hemorrhagic Fever 


957CO0S6E Moscow VOPROSY VIRUSOLOGII 
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[Article by G.M. Ignatyev. M.A. Streltsova, A.P. 
Agafonov, N.S. Prozorovskiy, N.A. Zhukova, Ye.A. 
Kashentseva, and M.S. Vorobyeva. Molecular Biology 
All-Russian Scientific Research Institute and Vektor 
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Scientific Production Association, Koltsovo, 
Novosibirsk Oblast; UDC 616.98: 578.824]- 
092:612.017.1}-092.9-07] 


[FBIS Abstract] A study examined the dynamics of the 
following immunologic indicators in guinea pigs with 
Marburg hemorrhagic fever: tumor necrosis factor, inter- 
feron, natural killer levels, and spontaneous and mito- 
gen-induced lymphocyte proliferation. The effects of 
interleukin-2 [IL-2] on the course of Marburg hemor- 
rhagic fever was also studied. Twenty-four guinea pigs 
weighing 200-220 g each were randomly divided into 
four groups of six guinea pigs each and subjected to tests 
to determine their levels of the aforementioned immu- 
nologic indicators. No statistically significant differences 
among the immunologic indicators of the animals in 
groups 2 through 4 were discovered. The immunologic 
indicators of the guinea pigs in group |, on the other 
hand, were significantly higher than those of the animals 
in the other three groups. The guinea pigs in all four 
groups were infected intraperitoneally with 10 times the 
median lethal dose [LD,,.] of Marburg hemorrhagic 
fever. Group | and 2 animals did not receive any 
medication. Each animal in group 3 was injected intra- 
venously with a conjugated form of IL-2 that was 
obtained by conjugating IL-2 with guinea pig erythro- 
cytes (10 million erythrocytes) in a manner that allowed 
the IL-2 to retain its specific activity (10 U). The animals 
in group 4 received injections of 10 million erythrocytes 
alone (i.e.. without any IL-2). The guinea pigs’ immuno- 
logic indicators were studied on days |. 3, 5, and 7 after 
the animals had been infected. When the lymphocytes of 
the animals in groups | and 2 were stimulated in vitro by 
either mitogen or antigens (both specific and nonspe- 
cific), their relative indicators of proliferative activity 
decreased. Pathomorphologic examination of the organs 
of those group | and 2 guinea pigs that had died revealed 
hyperplasia of the marginal zones with pronounced 
macrophagal infiltration. Lymphocyte proliferation was 
determined in their germinal centers. and their foci of 
extramedullary hematopoiesis were preserved. Examina- 
tion of the said guinea pigs’ livers revealed microfocal 
hepatocyte necroses and glycogen mobilization in the 
hepatocytes. Plasmatic saturation of the guinea pigs’ 
endotheliocytes was also discovered. The pathomorpho- 
logic profiles of the two groups of guinea pigs after 
exposure to Marburg hemorrhagic fever were thus iden- 
tical despite the fact that the two groups of guinea pigs 
had significantly different immunologic indicators 
before exposure to the virus. The group | guinea pigs 
died significantly early than their group 2 counterparts (p 
< 0.01), however, which was taken as evidence of a link 
between survival and the starting immunologic indica- 
tors: The significantly more pronounced spontaneous 
lymphocyte proliferation and mediator activity (inter- 
feron and tumor necrosis factor) of the group | animals 
evidently predetermined a more acute course of the 
immunopathologic process in their bodies than in the 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















JPRS-UST-94-036 
22 December 1994 


group 2 animals. The changes in lymphocyte prolifera- 
tive activity and levels of tumor necrosis factor, inter- 
feron, and natural killer cells were more pronounced 
among the group 3 animals (i.e., those injected with the 
conjugated IL-2) than among either the group 2 or group 
4 animals and were comparable to the indicators of the 
group | guinea pigs. In addition, the pathomorphologic 
pattern observed in the organs of the group 3 animals 
was the same as that described above. Nor was there any 
significant difference in the survival of the group 3 and 
group | animals. Injection of conjugated IL-2 was thus 
found to have a negative impact on the immune system. 
It was hypothesized that conjugated IL-2 induces 
‘“endotoxic shock” as a result of a high level of mediator 
activity. Tables 3; references 21: 8 Russian, 13 Western. 


Production and Characteristics of Monoclonal 
Antibodies to Glycoprotein GII of Aujeszky’s 
“eo Virus and Their Use for Epitope Mapping 
of GIl 


957C0056F Moscow VOPROSY VIRUSOLOGII 
in Russian Vol 39 No 4, Jul-Aug 1994 (manuscript 
received 07 Oct 1993) pp 174-177 


{Article by O.S. Morenkov, Yu.A. Mantsygin, V.A. 
Sergeyev, Yu.A. Sobko, M.A. Morenkova, and O.A. 
Panchenko, Cellular Biophysics Institute, Russian 
Academy of Sciences, Bioorganic Chemistry Institute 
imeni M.M. Shemyakin, Russian Academy of Sciences, 
Pushchino and Ukraine Veterinary Medicine Institute, 
Ukrainian Academy of Sciences, Kiev; UDC 
616.98:578.8}]-07:616.153.96-097-092.9] 


[FBIS Abstract] A panel of 24 different monoclonal 
antibodies [MoAbs] to Aujeszky disease virus proteins 
was prepared by conducting two independent fusions. Of 
the 200 mixed clones tested, more than 60 percent 
reacted with virus-specific proteins. Twelve different 
mixed clones from each fusion were subjected to mono- 
cloning. Most of the MoAbs produced reacted with the 
glycoprotein fraction of Aujeszky disease virus but did 
not react with the nucleocapsid fraction after they had 
been separated by centrifugation. Seven of the MoAbs 
were directed to Aujeszky disease virus glycoprotein GIl 
(six MoAbs were directed to the Gllc chain and one was 
directed to the GIlb chain). The said MoAbs were used 
in epitope mapping of GII. Four Aujeszky disease virus 
GIl epitopes were discovered. Of the said epitopes, A, B, 
and C are located on the Gllc chain, and D 1s located on 
the Gllb chain. Epitope B overlaps A and C, which do 
not overlap one another. Epitope D does not overlap the 
other epitopes. It was further discovered that epitopes A, 
B, and C are located in a restricted area of the Gllc chain 
that seems to be one of the GII immunodominant 
regions. The four epitopes were determined to be prima- 
rily conformational because they are sensitive to dena- 
turation. More than 30 percent of all the MoAbs 
obtained were found to be directed to Aujeszky disease 
virus GII. This finding was interpreted as evidence that 
GII is one of the most important Aujeszky disease virus 
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antigens. All seven MoAbs to GII reacted with all of the 
Aujeszky disease virus strains tested (K, Arsky, VGNKI, 
BUK, and NIA-4), which was said to be consistent with 
data regarding the highly conservative nature of 
Aujeszky disease virus GII. The newly obtained MoAbs 
to the conservative immunodominant region of GII were 
said to be very promising for use in creating diagnostic 
test systems to detect Aujeszky disease virus in biological 
fluids and to find antibodies to Aujeszky disease virus in 
the serum of infected animals. Work to develop such a 
test system is now under way, and studies examining the 
role of the individual Aujeszky disease virus GIl 
epitopes in the virus’ adsorption and penetration into 
the cells and in stimulation of protective immunity in 
infected animals have been initiated. Figures 3; 
references 16: 2 Russian, 14 Western. 


Use of Monoclonal Antibodies To Detect 
Influenza Virus 


957C0056G Moscow VOPROSY VIRUSOLOGII 
in Russian Vol 39 No 4, Jul-Aug 1994 (manuscript 
received 7 Jul 1993) pp 187-189 


[Article by A.A. Bakova, B.D. Brondz, O.A. Fedorkina, 
V.A. Gusev, A.I. Gordiyenko, Yu.S. Krivoshein, Yu.L. 
Krivorutchenko, T.G. Prokopenko, and I.A. Popov, Car- 
cinogenesis Scientific Research Institute, Oncology Sci- 
entific Center, Russian Academy of Sciences, Moscow, 
and Crimean Medical Institute, Crimean Sanitary- 
Epidemiological Station, Simferopol; UDC 
616.98:578.833.1]-078.33] 


{[FBIS Abstract] A study examined the possibility of 
using monoclonal antibodies [MoAbs] to the matrix 
protein of influenza virus in immunofluorescence assays. 
The MoAb D8 was obtained by somatic hybridization of 
mouse splenocytes and cells of the nonsecreting 
myeloma line X63-Ag8.653. The splenocytes were 
extracted from the mice after the mice had received three 
injections of subviral particles of the influenza virus 
A/Leningrad/385/80 (H3N2). Immunoblotting screening 
established that the MoAb reacts with the matrix protein 
of influenza virus. Further tests established that the 
MoAb is an immunoglobulin [Ig] of the G1 subclass. The 
new D8 MoAb reacted positively with 19 of the 20 
strains of various subtypes of type A influenza with 
which it was reacted in tests to determine its reactivity 
spectrum. Solid-phase enzyme immunoassay confirmed 
that the new D8 MoAb is highly sensitive to both 
immunizing and heterologous strains of influenza virus 
while not reacting at all to antigens of parainfluenza, 
Japanese and tick-borne encephalitis, and adenovirus. 
D8 MoAbs that had been isolated from mouse ascitic 
fluid and lyophilized were used to obtain conjugates with 
fluorescein isothiocyanate [FITC]. The conjugate was 
then used to detect type A influenza virus in the chori- 
oallantoic cells of chick embryos that had each been 
infected with one of three strains of influenza virus with 
different antigen specificities. Smears of the chorioallan- 
toic cells were prepared by several different techniques. 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















60 LIFE SCIENCES 


Good results were obtained by homogenizing the chori- 
oallantoic cells in a Potter homogenizer before applying 
the cell suspension to glass and by using cold acetone to 
fix the smears. Smears of cells from uninfected chick 
embryos that had been treated with conjugated D8 
MoAbs served as controls, and smears of chorioallantoic 
cells from chick embryos that had been infected with 
type A influenza virus and then treated with FITC- 
conjugated antibodies to human immunoglobulins 
served as negative controls. The D8 MoAb detected the 
virus polypeptide of each of the influenza virus strains 
used to infect the chorioallantoic cells. The fluorescent 
antibodies stained the perinuclear space, cytoplasmic 
membrane, and granular structures in the infected cells’ 
cytoplasm. The new assay proved highly sensitive: the 
conjugated D8 MoAbs made it possible to detect antigen 
to chorioallantoic cells at hemagglutination test titers of 
1:16. Hope was expressed that the new assay will reduce 
the number of false-positive results associated with 
immunofluorescence testing. Figure 1; references 19: 8 
Russian, 1! Western. 
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Expert Evaluation of Hemodynamics Types in 
Military Fliers 

957C00S50A Minsk ZDRAVOOKHRANENIYE 
BELARUSI in Russian No 10, Oct 1994 (manuscript 
received 11 Apr 1994) pp 22-24 


[Article by A.A. Bova, Main Military Clinical Hospital; 
UDC 616.13] 


[FBIS Abstract] A study examined the hemodynamics of 
877 fliers between the ages of 21 and 45 (average age, 
32.7 +/- 5 years) who had been flying for | to 14 years. A 
group of 249 healthy men (average age, 33.3 +/- 1.3) in 
occupations unrelated to flying served as controls. The 
fliers were divided into three experimental groups 
depending on the length of time for which they had been 
flying. The men in experimental group | (n = 211) had 
been flying for less than 3 years, those in experimental 
group 2 (n = 322) had been flying for 3 to 5 years, and 
those in experimental group 3 (n = 284) had been flying 
for more than 5 years. The average ages of the men in the 
three experimental groups were as follows (years): group 
1, 23.9 +/- 1.1; group 2, 27.2 +/- 1.2; and group 3, 33.9 +/- 
1.4. The controls were also divided into three groups on 
the basis of age as follows: control group |, ages 22 to 25 
(N = 72); control group 2, ages 26 to 30 (n = 94), and 
control group 3, ages 31 to 45 (n = 83). Tetrapolar 
thoracic rheography was used to obtain the men’s hemo- 
dynamic indicators. The central type of self-regulation of 
blood circulation was found to predominate among the 
men in experimental group | and control group | (in 44 
and 45 percent of the men, respectively). These findings 
were consistent with published data indicating that the 
cardiac and vascular types of self-regulation of blood 
circulation are each encountered in about 25 percent of 
healthy test subjects (regardless of age) and the central 
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type of self-regulation of blood circulation is encoun- 
tered in the other 50 percent. Time as a flier was linked 
to changes in the relative incidence of the various types 
of self-regulation of blood circulation: 29.3 and 33.8 
percent of the men in control groups 2 and 3 had the 
vascular type of self-regulation of blood circulation 
versus 34.1 and 42.2 percent of the men in experimental 
groups 2 and 3. Among the fliers with the cardiac type of 
self-regulation of blood circulation, an adequate level of 
central hemodynamic pressure corresponded to very 
high values of the following: cardiac index, blood circu- 
lation index, blood supply index, expenditure of energy 
by the left ventricle to move a 1-L minute volume of 
blood, coefficient of expenditure of myocardial reserve, 
and strength of left ventricular contraction. Among those 
fliers with the vascular type of self-regulation of blood 
circulation, an adequate level of central hemodynamic 
pressure was associated with very low values of the 
aforesaid indicators. Among those fliers with the central 
type of self-regulation of blood circulation, the tension 
and energy functions of the heart were maintained at 
intermediate values of the aforesaid parameters. All of 
the typological differences with respect to the aforesaid 
indicators were statistically significant (P < 0.05). The 
smaller range of increase in blood circulation parameters 
found to be characteristic of fliers with the cardiac type 
of self-regulation of blood circulation limits their reserve 
capacities to perform physical work. Analysis of the 
incidence of cardiovascular system pathology among 
fliers with the various types of self-regulation of blood 
circulation revealed that those fliers with the cardiac 
type of self-regulation of blood circulation have the 
highest incidence (35.1 percent) and those with the 
vascular type of self-regulation of blood circulation have 
the lowest incidence (10.5 percent). The main nosologic 
forms of cardiovascular system pathology discovered 
among the fliers were as follows: neurocirculatory dys- 
tonia of the hypertensive type and stage | hypertension, 
myocardiodystrophy, and myocardiosclerosis. It was 
thus concluded that employment as a flier does indeed 
affect a person’s type of self-regulation of blood circula- 
tion. References 9: 7 Russian, 2 Western. 


Hematopoiesis in Children Evacuated From 
Pripyat and Born to Evacuated Families 


957C00S50B Minsk ZDRAVOOKHRANENIYE 
BELARUS] in Russian No 10, Oct 1994 (manuscript 
received 21 Feb 1994) pp 24-28 


[Article by I.P. Danilov and Ya.S. Miksha, Radiation 
Medicine Scientific Research Institute and Hematology 
and Blood Transfusion Scientific Research Institute, 
Republic of Byelarus Ministry of Health; UDC 
612.014.482:612.119:616-053.2] 


[FBIS Abstract]The morphological profile of the periph- 
eral blood of 272 children who were either evacuated 
from Pripyat (n = 152) or born to evacuated families (n 
= 120) was studied and compared with that of 1,131 
children from areas not subjected to radionuclide con- 
tamination. The children exposed to radionuclides were 
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divided into three age groups as follows: group | (n = 28), 
1 to 3 years; group 2 (n = 92), ages 3 to 7; and group 3 (n 
= 152), 7 to 14 years. The children who were not exposed 
to radionuclides were divided into three corresponding 
groups. The children’s blood was studied with respect to 
18 parameters. At least two blood analyses were per- 
formed for each of the children exposed to radionuclides; 
the blood of the children not exposed to radionuclides 
was only examined once. The median values of the 
morphological profile of the blood of the children in all 
three age groups were within the physiologic norm. 
Those children under the age of 7 years who were born to 
Pripyat evacuees (i.e., the children in groups | and 2) 
had fewer erythrocytes and thrombocytes (P < 0.05) 
than did the controls. The 3- to 7-year-olds born to 
families evacuated from Pripyat had a lower median 
volume of erythrocytes and a higher percentage of lym- 
phocytes (P < 0.05) coupled with a trend toward an 
increase in the absolute number of the two types of cells. 
Fewer differences were found between the hemograms of 
those 7- to 14-year-olds evacuated from Pripyat and 
those of the 7- to 14-year-olds not linked to Pripyat. The 
only distinction of the blood of the children from Pripyat 
was a lower average volume of erythrocytes coupled with 
a high median concentration of hemoglobin in their 
erythrocytes (P < 0.05). In all other respects, the blood 
of the two groups of 7- to 14-year-olds appeared the 
same. Among the children under the age of 3 years, those 
not born families evacuated from Pripyat had nearly 
twice as high an incidence of anemia as the children born 
to Pripyat evacuees (32.8 percent versus 18.6 percent). 
The children born to Pripyat evacuees had a higher 
incidence of monocytopenia (5.7 percent) and monocy- 
tosis (17.1 percent). The same differences in hemoglobin 
levels and numbers of monocytes that were observed 
between the youngest children born to Pripyat evacuees 
and those born to parents not associated with Pripyat 
were observed among the children in the second age 
group. Even though the overall incidence of anemia was 
lower among the 3- to 7-year-olds than among the 
children under the age of 3, the pattern of a nearly 
twofold higher incidence of anemia among the children 
not born to Pripyat evacuees was still evident (18.8 
percent versus 10.8 percent). Among the 7- to 14- 
year-olds, those who were not born in Pripyat still had 
significantly higher (P < 0.05) levels of monocytopenias 
and monocytoses than the controls. One-third of the all 
the 7- to 14-year-olds had hemoglobin levels below 120 
g/l regardless of whether or not they had been born in 
Pripyat. The following was thus established: (1) the 
massive doses of radiation to which young children or 
their future parents were exposed as a result of the 
Chernobyl accident have had only minimal long-term 
effects on blood morphology and (2) radiation does not 
appear to be a factor in the development of anemia. 
Tables 2; references 4 (Russian). 
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Neuropsychic Disorders in Children Subjected to 
Ionizing Radiation in Prenatal Period 


957C0050C Minsk ZDRAVOOKHRANENIYE 
BELARUSI in Russian No 10, Oct 1994 (manuscript 
received 30 Mar 1994) pp 28-32 


[Article by S.A. Igumnov, Republic Clinic, Radiation 
Medicine Scientific Research Center, Minsk Medical 
Institute; UDC 616.89-053.2:612.014.482] 


[FBIS Abstract] The effect of prenatal exposure to ion- 
izing radiation was examined in a study of 154 children 
(ages 6 and 7 years) whose mothers had been exposed to 
ionizing radiation while pregnant. Ninety children from 
areas of Byelarus that had not been contaminated with 
radiation served as controls. The children were subjected 
to comprehensive neuropsychic evaluation, electrophys- 
iologic studies (electroencephalography), and personality 
assessment. A significantly higher incidence of neuropsy- 
chic disorders was discovered among the children 
exposed to radiation in the prenatal period. Vegetative 
dystonia was discovered in 118 (76.6 +/- 3.4 percent) of 
the children exposed to radiation in the prenatal period 
and in 30 (33.3 +/- 4.97 percent) of the controls. Asthenic 
syndrome with symptoms of elevated physical fatiguab- 
lilty and nervous exhaustion was discovered in 83 (53.9 
+/- 4.1 percent) of the children in the experimental group 
versus only 14 (16.6 +/- 3.8 percent) of the children in the 
control group. The incidence of neurotic disorders (pho- 
bias, neurotic stammering and ticks, neurotic sleep dis- 
orders, and other systemic neuroses) was also 
significantly higher among the children in the expen- 
mental group than in the control group (56 and 12 
children, respectively). Anxiety was discovered in 87.5 
+/- 4.4 percent of the mothers and 83.9 +/- 4.9 percent of 
the fathers of those children with neurotic disorders. 
High direct correlations between anxiety in mothers (r = 
0.71) and fathers (0.73) and the development of neuroses 
in children were thus established. Perception of a radia- 
tion threat and other psychosocial problems among the 
children were also linked to the parents’ psychological 
condition. The incidence of clinically significant mental 
delays was only slightly higher in the experimental group 
than in the control group (1.9 +/- 1.1 percent versus 1.11 
+/- 1.05 percent). The IQs of those children in the 
experimental group were found to be significantly lower 
than those of the children in the control group; however, 
the lower IQ scores were generally the result of lower 
levels of verbal intellect, which were in turn attributed to 
“cultural lags” resulting from having parents who tended 
to be less educated and from lower levels of education- 
upbringing. Symptoms of “mental deprivation” were 
observed in seven children who had either been 
orphaned or removed from their parents’ custody and 
who were living with elderly relatives in rural areas. The 
children who had been exposed to radiation during the 
prenatal period were also much more likely to be suf- 
fering from delayed mental development that was often 
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coupled with symptoms of residual-organic CNS 
pathology and signs of “bioelectric immaturity” of the 
brain (a slow type of EEG). When compared with the 
group of all children exposed to radiation during the 
prenatal period, the subgroup of children (n = 64) 
subjected to radiation in the period of early cerebrogen- 
esis (weeks 8 to 15 of gestation) had a somewhat higher 
incidence of the following: delayed mental development 
(21.9 +/- 5.2 percent versus 18.8 +/- 3.1 percent for the 
entire group); asthenic syndrome (60.9 +/- 6.1 percent 
versus 53.9 +/- 4.0 percent); neurotic reactions (43.7 +/- 
6.2 percent versus 36.4 +/- 3.9 percent); symptoms of 
residual-organic CNS pathology (21.9 +/- 5.2 percent 
versus 20.8 +/- 3.3 percent); electroencephalographic 
indicators of delayed bioelectric maturity of the CNS 
(17.2 +/- 4.7 percent versus 15.6 +/- 2.9 percent), and 
dysfunction of the mesodiencephalic structures (28.1 +/- 
5.6 percent versus 26.6 +/- 3.6 percent). Tables 2: 
references 12: 9 Russian, 3 Western. 


Integrated Information System for Multiprofile 
Hospital 

957C00S0D Minsk ZDRAVOOKHRANENIYE 
BELARUS in Russian No 10, Oct 1994 (manuscript 
received 17 Mar 1994) pp 59-61 


[Article by K.S. Kachmarik, A.N. Kovalenko, and R.I. 
Shef, Brest Oblast Hospital; UDC 681.335.7: 
362.12(476.7)} 


{[FBIS Abstract] Since 1991, Brest Oblast Hospital has been 
developing an integrated information system within the 
framework of a local area network [LAN] based on IBM- 
compatible personal computers [PCs]. The LAN, which 
links three buildings, consists of a file server based on an 
IBM PC with an Intel 386 microprocessor and 15 worksta- 
tions with IBM PCs that each have an Intel 286 micropro- 
cessor. The computers are linked by a 900-m coaxial cable 
(50 Q). In the system, 8-bit Ethernet Cards are used as 
network adapters, Novell's NetWare (version 3.11) serves as 
the network operating system, and FoxPro/LAN (network 
version 2.0) serves as the database manager. Because all of 
the software used in the information system has been 
developed on a single methodological base, it can be easily 
modified to meet the special needs of specific subdepart- 
ments at medical-preventive care institutions, is quick and 
easy to install, and is easy to maintain. All information 
about patients being admitted io the hospital is entered into 
an integrated database that currently has a capacity of 15 
megabytes of disk memory. The information can then be 
accessed by the hospital's various departments and updated 
to include test results, etc. The first phase of the system is 
operating successfully. Plans for the second phase of the 
integrated information system's operation include the addi- 
tion of 20 autonomously functioning workstations for the 
hospital's chief physician, a cardiologist, a bookkeeper, 
dietitians, an economist, and other hospital personnel, as 
well as the purchase of additional network equipment 
(including a special server) and enough equipment to con- 
nect the rest of the hospital's staff to the network. Refer- 
ences 3: 2 Russian, | Western. 
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Cloning and Determination of Nuceletide Sequence 
of AADB Gene From Salmonella Oranienburg Strain 


957C0054A Moscow ANTIBIOTIKI I 
KHIMOTERAPIYA in Russian (manuscript received 
18 Mar 1992)Vol 38 No 6, Jun 1993 pp 25-30 


[Article by S. B. Vakulenko, A. V. Kirillov and A. N. 
Kolganov; State Scientific Center of Antibiotics: Insti- 
tute of Molecular Biology; Russian Academy of Sciences; 
Moscow] UDC 579.238.3 


[FBIS Abstract] Cloning of the aadB gene from a strain 
of salmonella oranienburg, determination of the nucle- 
otide sequence of the gene and boundary DNA frag- 
ments and comparison of results obtained with data 
from other investigators were described and discussed. 
The study involved study of 14 strains of enterobacteria, 
producing aminoglucoside -denylyl transferase 
(AAD(2)). This included seven strains of salmonella of 
different species (three strains of S. oranienburg and one 
strain of S. nigeria, S. enteritidis and S. virkhov) isolated 
from patients, objects in the environment, farm animals 
and seven clinical strains of Serratia marc escena. The 
studies showed the high degree of conser vativeness of the 
aadB gene and the sequences surrounding it. making up 
one unified whole - an integrone. Incorporation into the 
integrone of different genes, including the determinant 
of antibiotic resistance, led to the rise of the most 
different combinations of genes which, in its turn, 
ensured the microorganisms of greater possibilities of 
survival in the constantly changing selective conditions 
of the external environment. The preferential localiza- 
tion of the integrones in the plasmid and and transpo- 
somes facilitated wide distribution of the genes resistant 
to medicine both between indiviual genetic structures 
and between the different micoorganisms themselves. 
Figure |; references 11 Western. 


Studies of Plasmids of Antibiotic-resistance From 
Different Strains of Staphyloccous Aureus 


957C0054B Moscow ANTIBIOTIKI 1 
KHIMOTERAPIYA in Russian (manuscript received 
15 Sep 1991) Vol 38 No 6, Jun 1993 pp 30-35 


[Article by T. G. Gabisoniya, T. G. Chanishvili, M. R. 
Makaridze et al.; Scientific Industrial Corporation “Bak- 
teriofag” imeni G. G. Eliyava, Tbilisi; Department of 
Agricultural Biotechnol ogy, Timiryazevskiy Agricul- 
tural Academy; Institute of Epidemiology and Microbi- 
ology imeni N. F. Gamaleya: Russian Academy of 
Medical Sciences, Moscow] UDC 579.252.5:615.33 


{[FBIS Abstract] The aim of the work was the study of the 
distribution of plasmids among strains of staphylococcus 
aureus, isolated from different sources during infectious 
flareups caued by this pathogen. Objects of the study 
were strains of S. aureus, isolated from burn patients and 
from the environment of clinical hospitals in Tbilisi. 
Study of S. aureus by electrophoresis on agar gel and by 
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electron-microscopic study revealed plasmid with 
molecular weights from 1.6 up to 21.0 MD. On the basis 
of data of elimination and transformation data were 
determined, in the plasmids, the phenotypical signs, 
which they determine. Electron-microscopic study of 
preparations of plasmids of DNA from strain p16 
showed that, in plasmids with molecular weight of 18.0 
MD, designated as pL 16, was observed two sites of 
replication. In other pl asmids of S. aureus also were 
observed plasmids having different molecular weights 
and determining resistance to erythromycin, streptomy- 
cin, benzylpenicillin, ampicillin and other antibitoics. 
Figures 3; references 20; 3 Russian; 17 Western. 


State Report on the Health of the Population of 
the Russian Federation in 1992 


957C0059A Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian 
No 5, Sep-Oct 1994 pp 4-9 


{Unattributed article. Continuation. See No 3, No 4, 
1994 for beginning. UDC 364.442-055.26+364.65- 
053.2(470)] 


[FBIS Translated Text] 
Section 3. Health of the Mother and Child 


Natural growth of the population being the way that it 1s, 
Russia’s population is decreasing. This puts priority on 
providing conditions necessary for birth and develop- 
ment of physically and mentally healthy progeny. 


The unfavorable socioeconomic situation that has 
evolved is compelling families to refrain from having 
children more and more, and it is important to make 
wider use of the possibilities of medical and social 
assistance to the mother and child. 


The Health of Mothers 


The health of the mother is determined to a significant 
degree by her health in adolescence. Data from 
numerous studies show that by an age of 14-17 years, 
when development of the girl as a future mother is 
basically completed and the child-bearing period begins, 
disharmonious development is noted in one out of every 
10 girls, disorders in skeletal development are noted in 
one out of every four, and arterial hypertension is 
revealed in 14 percent of the cases. The health changes of 
more than 30 percent of girls are such that they can be 
included in the group of persons with chronic disease 
states (health group III). 


The reproductive health of women evokes alarm. 
According to data of the Scientific Center for Obstetrics, 
Gynecology and Perinatology of the Russian Academy of 
Medical Sciences, certain gynecological diseases are 
revealed in 10-12 percent of young and adolescent girls, 
in 40-60 percent of women of child-bearing age (15-49 
years), and in 50 percent of women older than 50. Each 
day around 80,000 women do not show up for work in 
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connection with problems of reproductive function. 
Infertility is significantly widespread—10-15 percent of 
married women. Patients with this pathology represent 
from 50 to 80 percent of all women seeking medical 
assistance in gynecological institutions. 


Inflammatory diseases of sex organs, erosion of the 
cervix and menstrual disorders occupy the leading place 
in the structure of gynecological morbidity. 


A study of gynecological morbidity based on the results 
of preventive inspection of schoolgirls showed that in 
particular, the frequency of pathology among eighth- 
graders is 104.2 per thousand. Its structure consists 
chiefly of menstrual cycle disorders (61.7 percent) and 
deviations in sexual development (7.4 percent). Later on 
in life, this significantly aggravates the prognosis of 
normal pregnancy outcome. 


Widespread abortions in Russia should be noted among 
other factors negatively influencing the health of women 
of reproductive age. According to data of the RF Min- 
istry of Health and Medical Industry, the number of 
abortions per !,000 women of fertile age (15-49 years) 
recorded in public health institutions was 117.5 in 1989, 
108.0 in 1990, 100.3 in 1991, and 98.1 in 1992, or 
practically two abortions for every birth. 


Despite legalization of abortion, over 10,200 criminal 
abortions were recorded among women entering gyneco- 
logical hospitals due to complications. 


Complications from abortions carried out predomi- 
nantly outside the hospital are one of the main causes (in 
35.9 percent of cases) of maternal mortality, the level of 
which is rather high in the Russian Federation and 
exhibits a tendency for growth: According to reports of 
the RF Ministry of Health and Medical Industry 
maternal mortality was 54.0 per 100,000 newborn 
infants in 1985, 55.5 in 1989, 56.7 in 1990, and 64.7 in 
1992. 


Pregnancy 1n adolescents has become a serious problem 
in recent years. The number of abortions among girls up 
to 15 years old was 4,125 in 1991 and in 1992 it was 
2,883 out of the 3.3 million abortions carried out in 
Russia in 1992. 


This is the result of the unpreparedness of young girls for 
sexual relations and for protection of their own health: 
Surveyed brides-to-be were often unaware of the possible 
unfavorable consequences of abortion. This is also evi- 
dence that women of fertile age are inadequately covered 
by effective contraception. Thus, 40.2 percent of women 
living in Tver who artificially terminated pregnancy in 
1992 tried to protect themselves against it, but unsuc- 
cessfully. It was revealed that modern resources repre- 
sent less than 15 percent of the structure of contraceptive 
resources (intrauterine devices and hormonal contracep- 
tives). Experts established that more than 70 percent of 
women of reproductive age require prevention of unde- 
sirable pregnancy. 
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Wide use of effective contraceptive resources is being 
hindered because information on them is not reaching 
the public adequately: Up to 70 percent of women are 
poorly informed on the possibilities for qualified assis- 
tance in preventing pregnancy using safe methods. A 
decrease in the frequency of abortions could help to 
preserve health significantly, inasmuch as each abortion 
has a negative effect upon the woman's body, especially 
her reproductive function. This is one of the causes of 
secondary fertility, of endocrine, gynecological and other 
diseases, and complications following pregnancies and 
labor. 


Today, according to data from surveys of recent years 45 
percent of pregnant women and nursing mothers eval- 
uate their diet as not corresponding to the recommenda- 
tions. A study of their diet revealed insufficient use of 
dairy products, vegetable oil, and fresh fruits and vege- 
tables, coupled with simultaneous excessive consump- 
tion of bread and bakery products, groats, and animal 
fats. It was revealed that 53-60 percent of women had an 
ascorbic acid deficiency, 77-93 percent had a folic acid 
deficiency, and 27-36 percent of women suffered 
vitamin B, and B, deficiency. 


In most families, the woman carries the main burden of 
housework, and of caring for and raising the children. In 
a study of the psychological climate in modern families, 
worsening of family relations in connection with mate- 
rial difficulties was revealed among one-third of the 
respondents. Strain in family relations connected with 
the unstable situation in the country and at the enter- 
prises where the spouses work was noted in approxi- 
mately 15 percent of families. 


All of this does serious damage to the health of the 
mother and fetus. A special survey of pregnant women in 
women's consultation offices showed that only 25.8 
percent are healthy women, and 53.4 percent have 
somatic and obstetric pathology. 


According to data from a study carried out over a period 
of many years in a certain large industrial center of the 
Russian Federation, where the history of two groups of 
pregnant women and their children was followed with an 
interval of 7 years, progressive worsening of the health of 
the child-bearing contingent of women was observed. An 
increase (by more than 10 percent) was noted in the level 
of pathology revealed among women during pregnancy 
and labor (2,044.6 per 1.000 women). This increase was 
brought on by 1.6-time growth of the frequency of 
detection of chronic somatic diseases (from 683.7 to 
1,110.5 per thousand)}—chiefly anemia, urogenital dis- 
eases, obesity. The danger of premature interruption of 
pregnancy requiring hospital treatment is now recorded 
about three times more frequently. 


On the whole, in recent years a physiological course of 
pregnancy and labor is observed only among 20 percent 
of mothers. Development of pregnancy on the backdrop 
of chronic pathology is often accompanied by various 
sorts of specific complications of pregnancy and labor. 
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Toxicosis in the second semester of pregnancy occurs 
with one out of every six pregnancies (153.0 per thou- 
sand). The main complications of childbirth continue to 
be abnormalities in labor (187.8 per thousand), 
improper position and presentation of the fetus (36.8 per 
thousand), premature amniorrhea (116.7 per thousand), 
a disproportion between the dimensions of the mother’s 
pelvis and the head of the fetus (12.5 per thousand), and 
hemorrhaging in connection with sloughing and presen- 
tation of the placenta (8.4 per thousand). 


Statistical reports of the RF Ministry of Health and 
Medical Industry also attest to an increase in the fre- 
quency of labor complications. Thus in comparison with 
1991, in 1992 diseases of the circulatory system were 
recorded more often among women in childbirth (corre- 
spondingly 38.5 and 34.4 per thousand), as was true of 
anemia (12.3 and 9.0 per thousand), urogenital diseases 
(58.2 and 4.9 per thousand), and late toxicosis (11.4 and 
10.0 per thousand). Only 45.3 percent of births proceed 
without complications (in 1991, 46.6 percent). Incorrect 
tactics of managing labor involving pelvic presentation 
of the fetus, which resulis in a high level of fetal 
mortality during labor, is of interest. 


Health of the Child Population 


Indicators characterizing the health of the growing gen- 
eration, especially perinatal, infant and child mortality, 
are sensitive barometers of the country’s socioeconomic 
development and of the effectiveness of the activity of 
the system for protecting maternity and childhood. 


In the last 10 years (1980-1990) perinatal mortality, 
which combines stillbirths and mortality in the first week 
of life, grew by 13.3 percent in the Russian Federation 
(from 15.8 to 17.9 per thousand live and stillborn 
infants); in this case the increase occurred predomi- 
nantly due to an increase in early neonatal mortality 
(from 6.8 to 8.9 per thousand). 


Growth of early neonatal mortality continued in the 
1980s- 1990s, while the rate of stillbirths decreased some- 
what, as a result of which perinatal mortality also 
decreased somewhat—17.5 per thousand in 1991, and 
17.2 per thousand in 1992 (Table 1). Refusal of sick 
women to continue pregnancy until childbirth and 
greater occurrence of nractically induced late abortions 
for “‘social indications” (young and single mothers, etc.) 
are noted among the causes of the decline in rate of 
stillbirths. 


The causes of perinatal mortality are dominated by 
asphyxia, brain hemorrhages, trauma associated with 
childbirth, congenital developmental defects, and intrau- 
terine infections, which appear as both the main and 
accompanying cause of the death of the infant (fetus) in 
the perinatal period. 
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Table 1. Dynamics of the Indicators of Perinatal and Infant Mortality, and Their Components, in 1980-1992 in the 
Russian Federation 




















Indicator 1980 1985 1990 1991 1992 
Infant mortality—up to | year 22.1 20.7 17.4 17.8 18.0 
(per 1,000 live births) 

Neonatal mortality—up to | 9.2 1.1 10.8 11.0 11.3 
month (per 1,000 live births) 

Early neonatal mortality (per 6.8 8.5 8.9 8.9 9.0 
1,000 live births) 

Stillbirth rate (per 1,000 live and 9.0 9.3 9.1 8.7 8.3 
stillbirths) 

Perinatal mortality (per 1,000 15.8 17.8 17.9 17.5 17.2 
live and stillbirths) 




















While early neonatal and neonatal (in the first month of 
life) mortality of newborn infants increased, the overall 
indicator of infant mortality gradually decreased in this 
period (from 22.1 in 1980 to 17.4 per thousand born in 
1990). Many economically developed countries (Japan, 
Norway, Denmark, Great Britain, USA and others) 
lowered infant mortality during the same period to a 
level of 6-9 per thousand births. 


Infant mortality is decreasing due to a decrease in 
mortality of children over | month old (from 12.9 in 
1980 to 6.5 per 1,000 births in 1990) owing to a decline 
in mortality resulting from respiratory and digestive 
diseases, and infectious and parasitic diseases. The struc- 
ture of the causes of infant mortality changed signifi- 
cantly in connection with these oppositely directed 
processes. Prior to 1985 the structure of the causes of the 
death of children up to | year old was dominated by 
respiratory diseases (around 30 percent). In 1985 for the 
first time states arising in the perinatal period assumed 
the leading place (37.5 percent) among the causes of 
infant deaths. This was also the first time that the 
proportion of endogenous causes (congenital develop- 
mental defects and perinatal causes) exceeded the pro- 
portion of exogenous causes (infectious diseases, 
respiratory and digestive diseases, injuries and poison- 
ings}—respectively 55.2 and 34.9 per thousand. Growth 
(by more than 25 percent) of the intensive indicators of 
infant mortality due to congenital developmental defects 
(from 30.8 per thousand in 1970 to 38.6 per thousand in 
1992) and perinatal causes (correspondingly 61.8 to 80.5 
per thousand) in the Russian Federation should be 
emphasized specially. 


Growth of overall infant mortality has also been noted 
since 1991 (17.4 per thousand in 1990, 17.8 per thou- 
sand in 1991, 18.0 per thousand in 1992). This is a 
reflection of the present socioeconomic and sanitary 
problems in the country, and worsening of infant nutri- 
tion and care of children. 


In 1992, states arising in the perinatal period were in 
first place in the structure of the causes of infant mor- 
tality (44.5 percent); congenital developmental defects 
were second (21.4 percent), respiratory diseases were 
third (14.5 percent), infectious and parasitic diseases 
were fourth (6.6 percent), and injuries and poisonings 
were fifth (4.7 percent). 


Today most mothers (81.2 percent) with young children 
do not work, having taken leave to care for the child. 
However, the results of a special survey carried out in 
Yaroslavl showed that only a third of the mothers 
fulfilled their maternal responsibilities well. Causes 
noted by mothers that made it difficult to raise a child 
well and to care for it included the large amount of time 
devoted to finding and buying foodstuffs (60.3 percent) 
and to housework (47 percent), absence of knowledge of 
how to care for and raise a child (around 10 percent), and 
so on. Thus legislation directed at providing quality 
maternal care to a child up to 3 years old isn’t actually 
being implemented to the full extent; consequently there 
is a need for creating a social service that would help 
mothers to raise their children, especially children in 
poor health. 


Mortality of children over | year old also evokes great 
alarm. Russia is even farther behind economically devel- 
oped countries of the world in relation to these indica- 
tors than in relation to infant mortality. After a 20-year 
period of gradually decreasing mortality of children from 
1 to 14 years old, mortality was observed to stabilize at 
high figures beginning in 1985, and growth of these 
indicators started in 1991. 


The tendency for child mortality to grow may persist in the 
next few years for two reasons: first, because of worsening 
of the socioeconomic position of large groups of the 
population and of the quality of medical services provided 
to it in the first stage of transition to a market economy, 
when introduction of fees for many types of highly quali- 
fied care made it almost inaccessible to many families; 
second, owing to postponed cases of death of chronically ill 
children (with congenital and perinatal pathology) whose 
lives could be maintained until an older age in the past, 
under the conditions of free health care. 
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It should be kept in mind that infant mortality may grow 
insignificantly in 1993 in connection with Russia’s tran- 
sition (incomplete) as of | January 1993 to the WHO- 
recommended criteria of live and stillbirths (RF 
Ministry of Health and Medical Industry Order No 316, 
4 December 1992). 


According to data from a report of the RF Ministry of 


Health and Medical Industry, morbidity of newborn 
infants in maternity hospitals increased in 1992 to 242.6 
per thousand (it was 202.6 per thousand in 1991). 


Caring for premature and immature children presents 
special difficulties. Timely diagnosis of pathological 


states manifesting themselves back in the period of 


intrauterine development cf the fetus requires creation 
of a well-equipped perinatal service, as was done in the 
world’s economically developed countries in the 1960s- 
1970s, which is what permitted them to significantly 
reduce perinatal and infant mortality. 


A tendency for the health of children of early, preschool 
and school age to worsen can be noted. The proportion 
of children with deviations in physical development is 
increasing: Up to 20 percent of children in early age have 
body weight inconsistent with the age norms in connec- 
tion with inadequate nutrition. In older age groups the 
amount by which children are underweight grows: for 10 
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percent of preschool children, and for 15 percent or more 
of school-age children. This is accompanied by distur- 
bance of sexual maturation and the appearance of asso- 
ciated diseases (diseases of digestive organs, neurotic 
disorders etc.). 


Delayed physical development, later onset of sexual 
maturity and, later on, the corresponding deviations in 
reproductive behavior should be expected under the 
unfavorable social conditions. 


It was established that 80 percent of schoolchildren are 
subjected to unjustified stress overloads in school. 
Despite the fact that these are practically healthy indi- 
viduals for whom no disturbances of physiological func- 
tions are observed, continual stress overloads in school 
wreck the mechanisms of self-regulation of physiological 
functions and lead to development of chronic pathology. 


The unique features in the pathology of today’s children 
include a higher frequency of transition of acute forms of 
disease into recidivistic and chronic forms, and a greater 
frequency of primary chronic pathology of internal 
organs (Table 2). The recent decline in officially 
recorded morbidity based on visitation attests as a rule 
only to a decrease in the number of visits to a doctor to 
obtain information on caring for a child, and not of a real 
decline in morbidity. 





Morbidity Rate of Children (0-14 Years) According to Data of the Russian Federation Ministry of Health and Medical 
Industry (Per 1,000 Children) 






























































Classes, Individual Diseases 1990 1991 1992 
Diseases of the endocrine system, nutritional 12.4 13.8 15.2 
disorders, disturbed metabolism and immunity 
Including sugar diabetes 0.3 0.4 0.4 
Diseases of blood and hemopoietic organs 8.0 8.7 10.1 
Including iron-deficiency anemia 6.0 6.9 Oo mM 
Mental disorders 26.1 26.6 26.9 
Diseases of the nervous system 109.7 111.5 120.0 
Including pediatric cerebral paralysis 1.9 2.0 2.1 
Near-sightedness 24.0 25.4 27.2 7 
Diseases of the circulatory system 6.5 6.9 8.0 
Diseases of respiratory organs 828.1 862.6 709.3 
Including bronchial asthma 2.7 2.9 3.2 
Diseases of digestive organs 82.1 84.1 98.1 
Including chronic gastritis 1.8 9.1 12.1 
Diseases of the urogenital system 20.5 21.3 23.7 
Diseases of the skin and subcutaneous cellular 59.6 59.1 61.9 
tissue 
Diseases of the skeletomuscular system and 17.1 18.4 21.3 
connective tissue 
Congenital abnormalities 9.5 10.3 10.9 
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One of the consequences of congenital and acquired 
chronic pathology in children is the advent of various 
sorts of disturbances in their mental and physical devel- 
opment, leading to limits upon certain forms of vital 
activities typical of a child of a particular age, and in the 
most severe cases, to disability and social insufficiency. 
In adults, disability is often brought on by pathology that 
began in childhood. Thus, persons who were disabled 
since childhood in the Russian Federation in 1992 
represented 9.5 percent of the total number of disabled 
persons registered annually for the first time by social 
security agencies. 


It was established on the basis of the results of the 
“One-Time Accounting of Children With Mental and 
Physical Deficiencies” in a number of the country’s 
territories in 1991 that the incidence of children with 
pronounced health disorders was 55.8 per 1,000 children 
0-14 years old; the proportion of such children was 
higher among boys than among girls (respectively 61.5 
and 49.8 per thousand). Disability (as defined by 1979 
legislation that was effective at the time of the observa- 
tions) was documented in one out of every 18 children 
suffering deficiencies in mental and physical develop- 
ment (3.28 per 1,000 children, or 0.3 percent). 


One-fourth of the total number of revealed disorders 
were mental disorders of varying degrees of severity that 
diminish the capacity of children for controlling their 
behavior, communicating, taking care of themselves, 
mastering special habits, learning, and so on. 


Inasmuch as most severe disturbances are the conse- 
quences of hereditary and congenital diseases, as well as 
pathology arising during childbirth and immediately 
following it, measures to prevent disability in children 
must be directed chiefly at revealing and eliminating risk 
factors during pregnancy and at ensuring safe childbirth, 
chiefly through the efforts of services at the primary level 
of medical assistance. 


Today the child’s family also bears great responsibility 
for monitoring the physical and mental development of 
its children. Not only public health and social welfare 
workers but also the mass media must help the family to 
do such monitoring, and promote optimum growth and 
development of children, and in particular, prevention 
of mental disorders in them. 


Thus the drop in the standard of living, the social 
upheavals and worsening of universally accessible health 
care struck primarily those who are the most defense- 
less—mothers and children, which manifested itself as 
an abrupt decline in the birth rate, growth of maternal, 
infant and child mortality indicators, negative natural 
growth of the population in most territories and in 
Russia as a whole, and worsening of the qualitative 
indicators of the health of the child population. 


Because these processes possess high inertia, it 1s 
believed that the unfavorable trends will persist for a 
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long time. Improvements in the health of new genera- 
tions of children can be expected only if the country’s 
economic position stabilizes and welfare improves not 
for a narrow group of families but for the society as a 
whole. 


Section 4. Temporary Incapacitation and Disability of 
the Population 


A decrease in morbidity involving temporary incapaci- 
tation with respect to cases and days was noted in 1992. 


Temporary incapacitation due to illnesses was 64.7 cases 
(75.7 in 1991) and 892.58 days (968.97 in 1991) per 100 
workers—that is, it decreased in 1992 in comparison 
with 1991 by 14.4 percent in cases and by 7.9 percent in 
days. 


A decrease in morbidity was recorded, while its growth 
was noted in only four territories (Irkutsk, Tomsk and 
Amur oblasts and the Komi Republic). 


First in the structure of morbidity involving temporary 
incapacitation are hospital passes to care for the sick 
(22.5 percent), acute respiratory infections are second 
(20.34 percent), and diseases of the skeletomuscular 
system are third (8.56 percent). 


Daily morbidity decreased by 25 percent for influenza, 
24.7 percent for acute respiratory diseases, and 18 per- 
cent for acute pharyngitis, angina and tonsillitis. 


Daily morbidity was noted to increase by 22.4 percent 
for gastric ulcers, 4.7 percent for other illnesses, and 4.5 
percent for injuries and poisonings in the home. 


According to data of social security agencies there were 
4.8 million disabled persons on record as of | January 
1993, to include 824,500 disabled war veterans, 
3,025,600 persons disabled due to general illness, 
101,200 disabled servicemen, around 236,000 persons 
disabled as a result of work-related mutilations and 
occupational diseases, and 553,300 persons disabled 
since childhood. 


According to RF Ministry of Health and Medical 
Industry Order No 117 dated 4 July 1991 “On the 
Procedure for Issuing a Medical Conclusion Regarding a 
Disabled Child Up to 16 Years Old,” the category of 
disabled children includes children having “...significant 
limits upon vital activities, leading to social dysadapta- 
tion owing to impairment of development and growth of 
the child, the capacity for the child to take care of itself, 
mobility, orientation, control of its behavior, learning, 
communication, and work in the future.” 


Designating a child as disabled is a legal act, and it 
presupposes that in the face of its different services, the 
state assumes the responsibility of “...social protection of 
and assistance to this category of children, the volume 
and structure of which shall be determined in the form of 
an individual rehabilitation program with regard for the 
complex of medical, personal, psychological, social and 
pedagogical factors.” 
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Certain efforts were made in recent years in Russia to 
improve living conditions and medical services and to 
increase the quality of education and of the work and 
occupational training of these children. At the same time 
we do not as yet have a coordinated, integrated and 
effective system of social support to the most vulnerable 
and defenseless part of the population—disabled chil- 
dren and their families. An entire complex of prob- 
lems—social, scientific, practical—remains unsolved. 


According to data of the Russian Federation Ministry of 
Social Welfare of the Population 155,200 disabled chil- 
dren up to 16 years old were receiving social pensions as 
of | January 1991, 221,100 were doing so as of | January 
1992, and 284,700 children living in families (or 0.8 
percent of the child population) were doing so as of | 
January 1993. Rapid growth of this contingent of chil- 
dren in the last 2 years was basically the result of 
expansion of the “Medical Indications” by which a child 
up to 16 years old is recognized to be disabled. 


There were somewhat more disabled children in 
boarding homes, children’s homes, and schools and 
boarding houses for children with insufficient mental 
and physical development. The number of disabled 
children in boarding homes was 36,400 as of | January 
1991, 35,000 as of | January 1992, and 32,200 as of | 
January 1993. There were 312,100 children in schools 
for children with mental and physical developmental 
deficiencies in the 1990-1991 school year, 295,300 in 
1991-1992, and 277,400 in 1992-1993. 


In the opinion of experts 4.6 percent of the entire school 
population needs special education in the country as a 
whole, but only 1.5 percent of the children go to special 
schools. 


Corrective work with children provided outside the 
system of specialized care is left to the parents. However 
because they are not well versed in the procedures for 
caring for such children, this work is ineffective as a rule. 
A consultative service from which parents might receive 
recommendations on working with such children has not 
yet been created in the republic. 


Families with a disabled child experience special mate- 
rial difficulties. 


The problems of families with a disabled child are not 
exhausted by the needs of the child. Other members of 
the family, and chiefly the mother, require priority 
protection. The appearance of a disabled child in the 
families of most women (85.3 percent) evokes a change 
in life plans; in this case almost half of such women have 
had to give up their profession and their jobs, and have 
been compelled stop participating in social and cultural 
life, and so on. One out of every three women is unable 
to work in connection with caring for a disabled child, 15 
percent can work only an incomplete work day, and 5.7 
percent can work only at home. However, forms of work 
that can be done at home are still very poorly developed. 
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The content of education provided to children with 
mental and physical developmental deficiencies requires 
qualitative change. It must account for the real possibil- 
ities of students with different types and degrees of 
deficiencies. 


There are serious shortcomings in health care provided 
to disabled children. The network of offices, consulta- 
tion offices and centers of medical genetics is insuffi- 
ciently developed. The existing offices and consultation 
offices are not staffed by qualified medical personnel, 
and they are not supplied with the needed equipment 
and reagents for cytogenetic and biochemical analyses. 
Methods of mass examination of newborn infants with 
the purpose of revealing hereditary diseases— 
phenylketonuria and hypothyroidism—as well as a 
number of other hereditary metabolic discases are not 
being introduced adequately. 


Medical institutions are undersupplied with modern 
diagnostic apparatus, which makes early diagnosis and, 
consequently, early implementation of rehabilitation 
measures difficult. Thus, prompt detection of hearing 
impairments in children in their first year of life can 
mean prevention of the development of deafness and 
mutism, and when started early, treatment of young 
children with central nervous system afflictions can 
reduce the frequency of gross organic neural and mental 
disorders by a factor of three. 


Acquisition of a profession and finding work in it 
continues to be a complex problem for persons disabled 
from childhood. The content and methods of vocational 
training and occupational orientation of persons with 
developmental deviations have not been developed. 
Only 4 percent of disabled persons work in the specialty 
they learned in a boarding school. 


Analysis of the dynamics of disability indicators for the 
adult population in the last 11 years shows that the level 
of initial determination of disability is constantly 
growing. Thus, from 1992 to 1991 [sic] primary dis- 
ability increased from 28.7 to 61.5 per 10,000 popula- 
tion. The significant increase in the disability level in 
1985 was the result of adoption of an administrative 
decision in 1984 changing the approaches to establishing 
disability among participants of the Great Patriotic War. 
The greatest rate of increase was noted in the last 3 years: 
Thus, the number of persons recognized to be disabled 
for the first time was 51.7 per 10,000 population in 1990, 
61.5 in 1991, and 75.7 in 1992 (81.6 per 10,000 urban 
population and 59.2 per 10,000 rural population). 


Growth of disability is occurring predominantly due to 
persons of nonworking age, the number of whom was 
53.4 percent of the number of persons recognized to be 
disabled for the first time in 1991, and 61.0 percent in 
1991 [sic], which ts to a significant degree the result of 
the granting of a number of benefits to disabled persons. 


At the same time the high occurrence of disability among 
persons of working age is extremely alarming. 
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In 1992, one of every five persons recognized to be disabled 
for the first time (20 percent) lost the ability to work at an 
age below 45 years (women) and 50 years (men). 


It should be noted that primary disability is higher in the 
able-bodied rural population (66.1) than in the urban 
population (49.0 per 10,000 persons of working age). 


Given an average level of primary disability of 75.7 per 
10,000 population in the Russian Federation, regional fea- 
tures are characterized by a high indicator in the North- 
western and most oblasts of the Central region, exceeding 
the republican average by 1.5-2 times (respectively 142.0 
and 107.9 per 10,000 population). These indicators are the 
result of the country’s highest levels of disability in Moscow 
and St. Petersburg—1 84.3 and 179.9 per 10,000 population, 
which are to a significant degree the product of the demo- 
graphic situation in these cities. 


The disability level is significantly higher than the repub- 
lican average in Orel, Nizhniy Novgorod, Tambov and 
Penza oblasts (106.9-110.0 per 10,000 population). The 
level of primary disability is below the republican 
average in the Northern (except for the Republic of 
Karelia), Volga (except Volgograd and Penza oblasts), 
North Caucasus (except Krasnodar Kray and Rostov 
Oblast), Ural (except Orenburg and Sverdlovsk oblasts), 
West Siberian, East Siberian and Far Eastern regions. 
and Kaliningrad Oblast. 


Group I and II disabled persons make up 84.9 percent of 
the structure of primary disability. This is to a certain 
degree the product of late detection of pathology and 
referral of patients with chronic diseases to therapeutic 
institutions for certification by a medical commission 
for determination of disability. This pertains especially 
to patients with malignant neoplasms and tuberculosis. 


Among the causes of disability in the population of the 
Russian Federation, diseases of the circulatory system 
(51.5 percent of all cases), malignant neoplasms (11.1 
percent). injuries of all locations (6.6 percent), respira- 
tory diseases and mental disorders have been the prin- 
cipal ones in the last 10 years. 


Injuries and mental disorders are the main cause of 
disability among women up to 45 years old and men up 
to 50 years old. In 50 percent of cases persisting inca- 
pacitation is the result of production injuries in the age 
group up to 39 years. 


The main medical and social factors determining the 
level and structure of disability are the age and sex 
structure of the population, the morbidity rate, inade- 
quacies in the organization and quality of health care 
and medical disability determination, unsatisfactory 
working conditions, outdated production procedures, 
the crisis in the economy, and the effects of unfavorable 
ecological factors. 


The system of medical, social and vocational rehabilita- 
tion of disabled persons in the country is not very 
effective. The rate of total rehabilitation of disabled 
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persons remains low, and it is not showing a tendency to 
increase. The number of disabled persons recertified by 
commissions for determination of disability and recog- 
nized as being able-bodied was only 2.4 percent in 199] 
and 2.6 percent in 1992. 


The extremely inadequate network of special educa- 
tional institutions for training and retraining of disabled 
persons (12 tekhnikums and 31 vocational-technical 
schools in the entire country) cannot satisfy the demand 
for vocational rehabilitation of disabled persons. 


Despite a certain increase in the quantity of special 
enterprises, the proportion of disabled persons employed 
by them decreased from 35.8 percent in 1991 to 26.3 
percent in 1992. The network of such institutions is not 
developing in many regions of the country, including in 
Kurgan, Amur aid Magadan oblasts, and elsewhere. 


At the same time contemporary experience of economically 
developed countries shows that resources spent on rehabil- 
itation are compensated by a decrease of the time of 
temporary incapacitation and prevention of permanent loss 
of working ability. According to data of the U.S. Rehabili- 
tation Services Administration, every $1,000 spent on reha- 
bilitation of a disabled person can return $35,000 to the 
society upon the disabled person’s return to work. 


The problems of disabled persons have been sharply 
aggravated under the new economic conditions. They 
have turned out to be the least protected category of the 
population. Market interrelationships are accompanied 
by a decline in employment of disabled persons. The 
number of working disabled persons in the Russian 
Federation decreased from 727,400 in 1991 to 702,300 
in 1992. The decrease in employment of group III 
disabled persons, and of persons of working age 
receiving a pension that is unable to support a subsis- 
tence existence for disabled persons, evokes alarm. 


Function of Institutions of the Service for Forming 
a Healthy Way of Life 


957C0059B Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian 
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[Article by M. I. Krasilshchikov, Ye. V. Gavrilenko, L. 
V. Abolyan, S. L. Perekopskiy, L. Ya. Lyubarskaya, T. N. 
Zhabanovskaya, T. F. Bogun, V. O. Movchanyuk and V. 
V. Smyslov, Federal Scientific Research Institute of 
Medical Problems of Health Formation of the Russian 
Ministry of Health and Medical Industry, the Russian 
Federation Republican Center for Preventive Medicine, 
the Republican Health Center of the Ukrainian 
Republic, and the Republican Health Center of the 
Belarusian Republic, UDC 614.876:[614.374] 


{[FBIS Translated Text] Institutions of the service for 
formation of a healthy way of life, and especially centers 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














70 LIFE SCIENCES 


for preventive medicine [TsMP] located in contami- 
nated territories, are called upon to play a significant role 
in informing the public on matters of radiation safety, 
and in correcting forms of behavior associated with 
health. Published data indicate that an insufficiently 
informed public and habits that are bad for health 
(smoking, excessive consumption of alcohol, unsensible 
diet, insufficient physical activity etc.) are significantly 
responsible for the decrease in health potential—that 1s, 
the possibilities of the body to resist the negative influ- 
ence of environmental factors, including the radiation 
factor [1-5,8]. The health of people residing in contam- 
inated territories could be preserved and improved to a 
certain degree if the centers for preventive medicine 
were to carry out their main functions—organizational, 
methodological, educational, publishing, consultative 
and health improvement. However, they can do so only 
if they are adequately supported with personnel, mate- 
rials and equipment. One of the tasks of scientific 
research currently being conducted is to determine the 
availability of personnel, materials and equipment to 
centers for preventive medicine operating in contami- 
nated territories. 


A survey was conducted among specialists of 20 TsSMP— 
the Russian Republican TsMP—and a number of oblast 
and city TsMP, such as in Bryansk, Kaluga, Voronezh, 
Penza, Lipetsk etc. Also of interest are data obtained in 
Ukraine and the Republic of Belarus, which suffered to a 
considerable degree as a result of the accident at the 
Chernobyl Nuclear Power Plant. The activities of TsMP 
of four regions in Ukraine and seven regions in the 
Republic of Belarus were studied. 


A survey was written up containing questions pertaining 
to availability of personnel, materials and equipment at 
TsMP. As of this moment some organizational changes 
have been made locally within the structure of institu- 
tions of the service for forming a healthy way of life in 
order to improve their work. Thus, the Tsentr Zdorovya 
Oblast Association (Tula), the Zdorovye Territorial 
Medical Association (Kursk), the Zdorovye Oblast Dis- 
pensary (Smolensk), departments of formation of a 
healthy way of life under territorial medical and physical 
culture dispensaries (Saransk, Grodno), and a depart- 
ment of preventive medicine under the oblast medical 
and physical culture dispensary (Orel) were established. 


The manning rate of surveyed institutions of the service 
for forming a healthy way of life in the Russian Federa- 
tion was, according to the research data, 65-100 percent 
(averaging 90 percent). In this case the manning rate 
varied from 33 to 100 percent for physicians (with an 
average of 86 percent), and from 67 to 100 percent for 
middle-grade medical personnel (with an average of 90 
percent). Thus institutions of the service for forming a 
healthy wav of life are understaffed by medical per- 
sonnel. A similar personnel situation is noted in Ukraine 
and in Belarus. Thus, in Ukraine the manning rate of 
institutions of this service averaged 90 percent (82 
percent for physicians and 100 percent for middle-grade 
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medical personnel), and in Belarus it averaged 81 per- 
cent (78 percent for physicians and 84 percent for 
middle-grade medical personnel). 


Efforts to raise the hygienic culture of the population are 
basically being carried out by specialists of a medical 
profile: by physicians of central rayon hospitals, state 
centers for health and epidemiological supervision, ter- 
ritorial polyclinics etc. (45 percent) as well as by middle- 
grade medical personnel of centers for state health and 
epidemiological supervision, paramedic-obstetric sta- 
tions, paramedic stations, section hospitals and rural 
outpatient clinics (38 percent). Educators, psychologists, 
Red Cross workers and other specialists take part in this 
work to a significantly lesser degree (17 percent). In 
Ukraine and Belarus, physicians participate in hygienic 
training of the population in 40-42 percent of the cases, 
medical workers with a secondary education do so in 
38-40 percent, and specialists of a nonmedical profile do 
so in 20 percent. 


Upgrading qualifications in radiation hygiene is an 
important aspect of the activity of specialists of the 
service for forming a healthy way of life working in 
contaminated territories. Over 80 percent of institutions 
of Russia’s service for forming a healthy way of life 
require their associates to upgrade their qualifications, 
which they do primarily at the Central Institute for 
Advanced Training of Physicians (34 percent). at terri- 
torial centers for state health and epidemiological super- 
vision (31 percent), TsMP (20 percent) and so on. In 
Ukraine, specialists of only one of the surveyed institu- 
tions of the service underwent advanced training in 
radiation hygiene (25 percent), while in the Republic of 
Belarus. specialists of five out of seven surveyed institu- 
tions underwent such training (71 percent). Qualifica- 
tions are upgraded here primarily in territorial centers 
for state health and epidemiological supervision (71 
percent) and at the Central Institute for Advanced 
Training of Physicians (57 percent). 


Methodological and consultative assistance is provided 
to medical workers in Russian practical public health 
who deal with the problems of hygienic training of the 
population residing in contaminated territories chiefly 
by territorial centers for state health and epidemiological 
supervision (40 percent), territorial TsMP (32 percent), 
the Russian Ministry of Health and Medical Industry (20 
percent), and educational and scientific research insti- 
tutes of a medical profile (12 percent). The leading role 
in rendering methodological and consultative assistance 
to medical workers on this issue is played in Ukraine and 
Belarus by territorial TsMP (100 percent), territorial 
centers for state health and epidemiological supervision 
(50-86 percent), scientific research institutes of radiation 
medicine (43-75 percent), and medical institutes (14-50 
percent). 


The forms of work utilized most often in the system of 
hygienic training of the population in a healthy way of 
life and radiation safety are lectures (85 percent), semi- 
nars (13 percent) and courses (2.5 percent). The same 
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forms of work are used by specialists of the service for 
formation of a healthy way of life in Ukraine and 
Belarus. 


A large proportion of institutions of the Russian service 
(70 percent) bring in specialists from other medical 
institutions to develop instructor training and popular 
scientific materials: centers for state health and epidemi- 
ological supervision (70 percent), public health adminis- 
trations (54 percent), training and scientific research 
medical institutes (15 percent each), etc. These materials 
are prepared in Ukraine and Belarus jointly with special- 
ists of centers for state health and epidemiological super- 
vision (50-86 percent), medical scientific research 
institutes (50-57 percent) and agencies of public health 
administration (25-29 percent). 


The availability of materials and equipment to institu- 
tions of the Russian Federation’s service is extremely 
ununiform according to the “Standard Supply Table of 
Health Centers and Health Education Offices” [7]. Thus, 
the availability of visual aids and publicity resources 
varies from 11 to 57 percent, while that of apparatus, 
instruments and equipment varies from 11 to 78 percent. 
Available resources and equipment are used to an 
average of only 25 percent. Some of the service’s insti- 
tutions, for example the Tula Oblast Tsentr Zdorovya 
Association and the Bryansk and Kaluga oblast TsMP, 
use modern equipment in their work, such as computers, 
video tape recorders, imported duplicating equipment 
etc. Institutions of the services for formation of a healthy 
way of life in Ukraine and Belarus are also equipped to 
different degrees. Thus, the availability of visual aids 
and publicity resources in surveyed institutions of 
Ukraine varies from 8 to 60 percent, while in the 
Republic of Belarus availability varies from 8 to 90 
percent. The supply of apparatus, instruments and 
equipment in institutions varies from 50 to 70 percent in 
Ukraine and from 30 to 70 percent in Belarus. 


A number of institutions of the Russian service for 
formation of a healthy way of life have been allocated 
additional funds for explanatory and health improve- 
ment work in the population. However, the number of 
such institutions is small: Only three (25 percent) of 12 
surveyed institutions enjoy additional financing. In 
Ukraine, only 50 percent of the studied TsMP received 
additional financing for this type of work, and only 29 
percent did so in Belarus. 


It was revealed that consultative and health improve- 
ment work in the population is a new direction in the 
activity of institutions of the Russian service for forma- 
tion of a healthy way of life. It is carried out by more 
than 63 percent of surveyed institutions. This is chiefly a 
cost-accounting form of activity (55 percent), while in a 
number of cases (23 percent) health improvement is 
carried out in these institutions on the basis of budget 
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allocations. The main forms of health improvement 
services that are rendered are massage and manual 
therapy, physiotherapy and therapeutic physical culture, 
preventive psychological treatment and psychological 
correction, phytotherapy and homeopathy, balneother- 
apy, iridodiagnosis etc. As regards measurement and 
evaluation of the physical and mental health of the 
population, it should be noted that specialists of the 
service for forming a healthy way of life are not devoting 
adequate attention to this aspect of activity. Consulta- 
tive and health improvement work is conducted in 
Ukraine and Belarus by only half of the service’s sur- 
veyed institutions. This form of activity is carried out 
chiefly on a cost-accounting basis. 


The organizational, methodological, publicity and 
research activity of the service’s institutions was evalu- 
ated in accordance with the “Indicators for Evaluating 
the Work of a Health Center’ [6]. According to the 
results of evaluating the activity of institutions of Rus- 
sia’s service, the most effective work is carried out by the 
Kaluga Oblast TsMP, the Tula Tsentr Zdorovya Oblast 
Association, the Bryansk Oblast TsMP etc. 


In a 6-year period (since 1986), a single institution of the 
Russian Federation’s service (at the oblast level) pre- 
pared an average of five methodological publications 
and 45 articles for local press organs, and organized over 
70 appearances before medical workers (at courses and 
seminars within the personnel training system) and 
around 30 radio broadcasts. Over 85,000 copies of 
popular scientific literature were published, or 7,000 
copies per 100,000 oblast inhabitants. In Ukraine, TsMP 
of the same level prepared an average of 20 methodolog- 
ical materials and 111 articles for local press organs, and 
organized over 250 appearance and 114 radio broad- 
casts. The total number of copies of published popular 
scientific literature was over 800,000, or 49,000 copies 
per 100,000 oblast inhabitants. The averages for the 
Belarus are: 18 methodological materials, 171 articles 
and around 125 radio broadcasts; 380 appearances were 
organized. Around 760,000 copies of popular scientific 
literature were published, or 41,500 copies per 100,000 
oblast inhabitants. 


Comparative analysis of indicators of the activity of insti- 
tutions of the service for forming a healthy way of life 
made it possible to reveal a direct relationship between 
these indicators and the manning rate of the institutions 
and their material and equipment availability. 


And so, the research established the particular features of 
the organization and function of institutions of the 
service for forming a healthy way of life in contaminated 
territories. The data were laid at the basis of an infor- 
mation letter drafted jointly with the Republican Center 
for Preventive Medicine and sent to TsMP and other 
institutions of the service for formation of a healthy way 
of life in 22 regions of the Russian Federation. 
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Problems of Making Industrial Production 
Operations of Voronezh Oblast Environmentally Safe 
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[Article by M. I. Chubirko and O. A. Levkova, Voronezh 
Oblast Center for State Health and Epidemiological 
Supervision, UDC 614.7(470.324)] 


[FBIS Translated Text] In the course of domestic and 
production activity, human society unavoidably influ- 
ences the environment, which reacts to this immediately 
for a certain time with a reverse action, usually negative. 


Man’s geochemical influence on nature is determined by 
three circumstances: synthesis of numerous substances 
(over a million) absent in natural conditions and having 
qualities atypical of natural compounds; construction of 
a wide network of gas and oil pipelines, highways and 
railroads, which led, in addition to specialization of 
production, to mass transportation of various raw mate- 
rials from the regions of their extraction to regions of 
their processing, and to redistribution and dispersal of 
pollutants. Dispersal of pollutants was also promoted in 
many ways by pollution of the atmosphere by discharges 
from thermal electric power plants, metallurgical, chem- 
ical, oil refining and other plants, and motor and air 
transportation; intensification of agricultural produc- 
tion, which has required mass use of fertilizers and 
pesticides, the negative side effects of which on the 
environment did not manifest themselves until a long 
time later. 
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Modern industrial production has a significant influence 
on nature on a global scale. Although most pollutants 
and thermal energy are released over a limited area, 
chiefly in the industrial regions of North America, 
Europe and Asia, owing to the peculiarities of atmo- 
spheric circulation and movements of the Earth’s bodies 
of water, a significant part of some pollutants that 
maintain their properties for a relatively long time are 
spread over enormous spaces, leading to global and 
regional pollution. 


The following data on anthropogenic global pollution are 
universally accepted: release of carbon dioxide—20 bil- 
lion tons/year (approximately 0.7 percent of the carbon 
dioxide contained in the atmosphere), sulfur dioxide— 
200 million tonnes/year (over twice exceeding natural 
entry of sulfur into the atmosphere in the form of 
gaseous compounds), freons—! million tons/year, 
lead—0.4 million tons/year (exceeding entry of lead 
from natural sources by more than 100 times), dust— 
250 million tonnes/year, ash—220 million tons/year. 


In just | hour, the world’s motor vehicles release 600,000 
tons of carbon oxides. Sulfur dioxide and hydrogen 
sulfide, which oxidize and hydrolyze in the atmosphere, 
transform chemically into sulfuric acid. It is carried by 
air currents, and settles back on the land in the form of 
acid residues, if it is not neutralized by alkaline sub- 
stances present in the atmosphere, having a negative 
influence on soil fertility and biological productivity. 
Acid rain is the main factor of chemical erosion of rock, 
and it has a destructive effect on cultural monuments. 
The technosphere absorbs 6 billion tons of oxygen from 
the atmosphere each year, which is 14 times more than is 
expended by the breathing of all people in the world. The 
USA, Japan, Germany and some other industrially 
developed countries consume more oxygen than the 
vegetation of these states produces. In the opinion of 
United Nations experts anthropogenic changes in the 
atmosphere will begin having an effect on the planet's 
climate and on the genetic processes of many species in 
the not too distant future. They are currently creating a 
danger to normal function of the ecosystem, and evoking 
diseases in man such as bronchitis, asthma, pulmonary 
emphysema, cancer etc. 


In Voronezh Oblast, annual discharges of toxic sub- 
stances into the atmosphere were 508,000 tonnes in 
1992, 590,700 tons in 1991, 718,500 tons in 1990 and 
693,700 tons in 1989. Eighty percent of the total volume 
of toxic substances entering the atmosphere are motor 
transportation exhausts. Voronezh is among the 10 most 
polluted cities of Russia in relation to this indicator. 
Data of the oblast center for hydrometeorology and 
environmental monitoring indicate that in the last 5 
years, pollution of the air by formaldehyde has risen, 
while pollution by dust, sulfuric anhydride, nitrogen 
dioxide and soot has not changed significantly. Pollution 
of the Earth’s hydrosphere is proceeding just as inten- 
sively. Oil-containing liquid wastes from enterprises, 
rain water, fertilizers washed off of agricultural land, and 
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the solid and liquid wastes of plating operations are 
significant sources of pollution of surface waters. 


Each year around 700 million m°* of liquid wastes are 
dumped in the oblast’s open-air water basins. Of this 
amount, 132.5 million m°* are polluted, to include 25.9 
million m* of water not subjected to treatment. 
According to laboratory research up to 25 percent of 
water samples from surface water basins fail to satisfy 
chemical requirements. Because of ineffective work of 
treatment plants, the rivers Bityug, Bogucharets and 
Devitsa are being polluted by liquid wastes. Each day 
55,000 m?* of liquid wastes with suspended organic 
matter and petroleum products exceeding maximum 
permissible concentrations [MPC] by tens of times are 
dumped in Voronezh through the “Blue Danube” 
channel into the Don River. Water in Voronezhskoye 
Reservoir is periodically characterized by an elevated 
concentration of petroleum products (8.4 times the 
MPC), iron (8.8 times the MPC), ammonia (up to 19.2 
times the MPC), phosphates (2.2 times the MPC), 
nitrates (3.5 times the MPC), copper (10 times the MPC) 
and zinc (4.2 times the MPC). 


Besides the air and water, the geological environment 
and the Earth’s soil and subsoil horizons experience a 
great load as a result of anthropogenic activity. This is 
associated with extraction and use of minerals and 
underground water, and subterranean construction. 
According to laboratory monitoring data salts of heavy 
metals in concentrations exceeding the maximum per- 
missible were discovered in 30 percent of samples taken 
in the oblast during a soil study in places of burial of 
domestic and nontoxic industrial wastes and storage of 
toxic industrial wastes, and the concentration of pesti- 
cides in 21 percent of the samples was above the max- 
imum permissible limit. 


Together with measures of organizational, economic and 
educational influence, the laws “On Protection of the 
Environment” and “On the Sanitary and Epidemiolog- 
ical Well-Being of the Population” are called upon to 
promote formation and reinforcement of ecological law 
and order, and to ensure the ecological safety of Russian 
territory. 


In correspondence with new nature conservation and 
public health legislation, since 1992 the oblast’s health and 
epidemiological service has been working purposefully to 
study and predict the health of the population in connec- 
tion with the condition of its habitat. A division of social 
and hygienic monitoring has been created in the oblast 
center of the Gossanepidnadzor [State Committee for 
Sanitary and Epidemiological Supervision]. Organiza- 
tional-analytical divisions for the study of morbidity were 
formed in 10 interrayon centers of the Gossanepidnadzor. 
These divisions are currently creating a data bank of 
habitat factors and studying public health indicators. 
Social and hygienic data sheets were drawn up and filled 
out for the oblast’s rayon centers and Voronezh. 


Analysis of medical and demographic indicators of Vor- 
onezh Oblast over the last 10 years showed that since 
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1989 the oblast has had negative natural popuiation 
growth: Each year 6,000 more persons die than are born. 
The demographic situation is characterized by a high 
proportion of persons over 60 years old (more than 31 
percent). 


Dominant among causes of death are circulatory dis- 
eases (52.8 percent), neoplasms (13.6 percent), accidents, 
poisonings and injuries (8.6 percent). 


Analyzing child mortality indicators, it should be noted 
that following the positive dynamics of the preceding 5 
years, in 1991-1992 they once again grew to 7.0 per 1,000 
newborn infants. The proportion of congenital develop- 
mental defects in the structure of the causes of child 
mortality is rising, and a tendency for growth of respira- 
tory diseases has revealed itself. The structure of general 
morbidity of children and adolescents is dominated by 
diseases of respiratory organs (61.0 percent), the nervous 
system and sense organs (8.4 percent), and skin and 
subdermal cellular tissue (7.2 percent). 


Morbidity among adults is distributed as follows: dis- 
eases of respiratory organs (25.8 percent), of the circula- 
tory system (15.4 percent), of the nervous system and 
sense organs (10 percent), and of the skeletomuscular 
system and connective tissue (8.2 percent). 


Extremely complex production procedures accompanied 
by formation of a large number of wastes is typical of 
most modern production operations. Over 100 types of 
wastes are formed by enterprises of Voronezh Oblast. 
Each year their quantity is a little more than 320,000 
tons, to include 170 tons in danger class I, 12,683 tons in 
danger class II, 8,642 tons in danger class III, and over 
300,000 tonnes in danger class IV. A little more than 
150,000 tons of the total amount of industrial wastes are 
processed. 


After use of the dump by the town of Malyshevo was 
halted in 1986, toxic wastes have been collected and 
stored on the territory of the industrial enterprises, and 
now around 300,000 tons of highly toxic wastes have 
accumulated on industrial space. 


According to data from an inventory conducted in 
1991-1992, there are over 1,000 tons of pesticides of 43 
kinds at the oblast’s storage bases and farms that are 
unsuited for use for various reasons: The shelf life of 
some of them has expired, some are abandoned stocks, 
and use of 14 kinds of pesticides is prohibited. Certain 
preparations have been in storage since 1960. 


According to joint documents of the former USSR 
Ministry of Health and a number of ministries and 
departments of the former USSR effective since 1985, 
only those toxic wastes that cannot be salvaged by the 
given or another enterprise may be buried in specially 
prepared ground and storage tanks. This measure has 
hygienic significance, because it helps to reduce entry of 
toxic substances into the environment. Rendering toxic 
industrial wastes harmless by storing and burying them 
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is a palliative measure, and it is often associated with not 
knowing how to reuse them in production. 


The problem of forming, accumulating and recycling 
wastes is associated with solving a large number of 
methodological, scientific research, organizational, tech- 
nical and economic problems. In our opinion the most 
sensible thing would be to create specialized waste recy- 
cling subdivisions on the scale of territorial-industrial 
regions, and to organize associated production opera- 
tions. The IPROM and Eprokom-Invest joint-stock com- 
panies were created for the processing, recycling, burial 
and storage of industrial toxic wastes on the basis of a 
proposal of the State Sanitary and Epidemiological Ser- 
vice by decrees of the Voronezh Oblast administration 
dated 23 March and 27 April 1993. The oblast is 
currently working on the plan for an enterprise to process 
the wastes of plating operations into ceramic tiles. 


In addition specialists of the All-Union Scientific 
Research Institute of Synthetic Rubber, the Institute for 
Construction Engineering, the university, the Voron- 
ezhelektroproyekt Joint-Stock Company, the Nord 
Joint-Stock Company and a number of other joint-stock 
companies and limited partnerships are working in the 
area of developing materials, approaches and production 
processes of waste recycling in the oblast. 


A facility processing mercury lamps unfit for further use 
has been operating in Voronezh since 1991. 


Three basic directions of recycling toxic industrial wastes 
have established themselves in Voronezh Oblast: intro- 
ducing wastes into construction materials not subjected to 
heat treatment above 100xC (concrete, adhesives, sealants, 
mastics); introducing them into construction materials heat- 
treated at temperatures above !100xC (asphalt-concrete); 
introducing wastes into construction materials subjected to 
roasting at temperatures above 800xC (ceramics, bricks, 
expanded clay aggregate). 


The oblast’s State Sanitary and Epidemiological Service is 
to evaluate materials to which wastes have been added, 
production processes, effects on the environment, and the 
influence of operating and climatic factors on materials and 
articles. As a result of the work experience accumulated by 
the Voronezh Oblast center of the Gossanepidnadzor since 
1976, a procedure has been created for studying materials 
and articles in which industrial wastes have been included. 
It received a positive response from the Moscow Scientific 
Research Institute of Hygiene imeni F. F. Erisman and the 
Scientific Research Institute of Human Ecology and Envi- 
ronmental Hygiene imeni A. N. Sysin. In addition an 
integrated system of toxic-hygienic evaluation of construc- 
tion materials to which wastes have been added has been 
developed. 


In 1990-1993 25 types of different construction mate- 
rials containing wastes were studied (ceramic tiles, 
bricks, foam and slag concrete, expanded clay aggregate, 
mastics, sealants, asphalt-concrete), and radiological, 
chemical, toxicological, odor and other analyses were 
conducted. 
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Priorities in Prevention of the Harmful Influence 
of Smoking on Public Health 


957C0059D Moscow ZDRAVOOKHRANENIYE 
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[Article by D. N. Loranskiy, Federal Scientific Research 
Institute of Medical Problems of Health Formation, 
Russian Ministry of Health and Medical Industry, UDC 
613.84-084] 


{FBIS Translated Excerpt] [Passage omitted] Serious 
attention to the problem of tobacco smoking 1s devoted 
by medical specialists working in the area of the preven- 
tion and treatment of oncological diseases. The WHO 
Center for the Problem “Smoking and Health” was 
established out of the former Central Scientific Research 
Institute of Sanitary Education. The Interdepartmental 
Council for Publicizing Knowledge on the Harmfulness 
of Smoking was also in operation. 


Unfortunately in recent years attention to the problem of 
fighting smoking actually weakened both in the former 
USSR and in the Russian Federation. A scientific organi- 
zational and methodological center dealing with this 
problem does not presently exist. The activity of the WHO 
center was terminated. Extensive epidemiological and clin- 
ical epidemiological studies are not being conducted 
regionally. Purposeful anti-tobacco publicity 1s absent 
from the mass media, while tobacco products imported 
into Russia are widely advertised. There is no effective 
control over imported products, which are filling state and 
commercial stores, restaurants, cafes and cafeterias. 
Tobacco products are freely sold to adolescents. 


The country lacks both a long-term and a short-term 
federal program, as well as regional programs for pre- 
venting the harmful influence of smoking on public 
health. Many therapeutic institutions have curtailed the 
activity of specialists and organizations providing health 
care to smokers wishing to break themselves of this 
harmful habit. 


The useful experience of preventive work in regions and 
cities, for example the work in Sochi to make it a 
“nonsmoking” city, has been forgotten and 1s not being 
publicized. At the same time the ecological situation has 
grown more complex in many regions in recent years, 
social and economic difficulties have arisen, the sanitary 
and epidemiological situation has grown more complex, 
the public is not being provided the medical services it 
needs, and unity of therapeutic, preventive and public 
health services has been disturbed. which doesn’t do 
anything for effective prevention. Under these condi- 
tions a worsening of the health of the people and a 
demographic crisis can be noted. 


The continually worsening health of children and ado- 
lescents raises special concern [6,7]. 


Because of the situation that has evolved in the Russian 
Federation and the urgency of the problem of preventing 
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the harmful influence of tobacco smoking on public 
health, it would be suitable to determine and quickly 
implement priority social and medical measures. 


In our opinion these must be both statewide and regional 
measures. Foremost among them should be legislative 
measures, measures concerned with foreign economic ties, 
and measures of cooperation with international govern- 
mental (WHO, MOT [not further identified], FAO and 
others) and intergovernmental organizations (the Interna- 
tional Health Education Union, the European “Smoking 
or Health” Medical Association and others). This group of 
measures should include organizing, financing and coordi- 
nating scientific research and practical measures of inter- 
regional federal significance. The latter must include 
training of medical personnel and broadcast of medical 
and hygienic publicity on the harmful influence of 
smoking on public health through national Russian mass 
media, and developing the procedures and organizing the 
activity of medical institutions and specialists to help 
persons wishing to stop smoking and to protect the non- 
smoking population. 


When planning scientific research, it would be suitable to 
keep in mind the need for developing the procedures of 
epidemiological and clinical epidemiological work that 
needs to be conducted regionally. Research in physiology, 
hygiene, medical genetics, pulmonology, oncology, cardi- 
ology and other areas of medical knowledge requires devel- 
opment. Consideration should be given in this case to the 
problem’s interdisciplinary nature. Research aimed at cre- 
ating tobacco products less harmful to health and changing 
the procedures of their production are also required. A 
scientifically substantiated system of medical and technical 
supervision of the production and import of tobacco prod- 
ucts into the country is needed. The time has come to 
update existing standards and draft supplementary stan- 
dards (maximum permissible concentrations) for toxic sub- 
stances in tobacco products and their combustion products. 


As far as priority measures that need to be carried out in a 
regional framework are concerned, in our opinion they 
may include, first of all, epidemiological research on the 
extent of smoking, study of regional features and causes 
encouraging smoking, and development of scientifically 
substantiated health improvement measures. It would be 
suitable to tie epidemiological research in with clinical 
observations, which would make it possible to reveal the 
principal risk factors of disease in each region and deter- 
mine the place of smoking in the disease structure. It 
would be suitable to plan and carry out lengthy observa- 
tion of the health of the population beginning from the 
moment of birth, which should facilitate study of genetic 
effects in the human population [8]. At the regional level, 
purposeful and extensive publicity and educational work 
must be carried out in different population groups, uti- 
lizing the methods and forms of mass and individual work 
with a region’s inhabitants. 


This activity must be conducted simultaneously with 
control measures providing for constant sanitary and 
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technological supervision over the production and sale 
of tobacco products. Therapeutic institutions need to 
provide health care to persons desiring to quit smoking. 


The urgent measures presented above, as well as many 
others, including economic, must be reflected in targeted 
long-range federal and regional programs. The interde- 
partmental nature of the problem and, within the public 
health framework, its interdisciplinary nature must be 
kept in mind. The experience of a number of countries 
and the status of the problem in our country require 
creation of special federal independent center. The main 
goal of establishing such a center would be to protect the 
health of people from the harmful influence of smoking, 
and the main objectives of the center would be to 
develop a targeted long-range (20 years or more) federal 
program to fight smoking, organize its implementation, 
and monitor fulfillment of the program’s measures. 


The activity of a specialized smoking prevention fund 
could be organized on the basis of such a center. Its 
budget and all of its financial possibilities need to be 
supported both by state and by commercial and public 
organizations, as well as by individuals interested in 
protecting the health of the people from the harmful 
influence of tobacco smoking. 
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Approaches to Evaluating the Health of the 
Population in Connection With the State of the 
Environment, and to Creating City Improvement 
Programs 
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[Article by Yu. Ye. Abrosimova, V. L. Ushakov and T. I. 
Bugakova, Federal Scientific Research Institute of Med- 
ical Problems of Formation of Health, Russian Ministry 
of Health and Medical Industry, UDC 614.78-07] 


{[FBIS Translated Text] Among the tasks of the public 
health preventive service, problems associated with eval- 
uating and reducing the dangerous influence of the 
environment on human health have maintained their 
urgency for many years. Interest in these problems is 
constantly growing both in the scientific milieu and in 
society in general. 


A separate section of the comprehensive WHO program 
“Health for All by the Year 2000” is devoted to mini- 
mizing the environment’s harmful effects on man [1]. 


‘Health for All” is a program of phased improvement of 
the health of the population and its habitat by reaching 
38 specific objectives (goals) embracing a broad assort- 
ment of factors influencing human health. 


The methodology on the basis of which this program was 
developed is based on what is known as goal-assisted 
management, and it presupposes determination of quan- 
titative goals, the possible measures for attaining them, 
and continual monitoring of changes in the course of 
realizing the objectives. 


There are eight objectives regarding protection of the 
population from the unfavorable influence of environ- 
mental factors. Two closely interrelated goals are posed 
within these objectives: protecting the health of people 
from potential danger associated with the effect of bio- 
logical, chemical and physical factors, including wastes 
dangerous to health, and upgrading the quality of life of 
people by providing clean water and air, safe food, and 
favorable living and working conditions. 


There are two basic aspects to the influence of the 
environment on health: evaluation per se of the contri- 
bution of environmental influences (more precisely, 
those environmental factors which are under human 
control) upon the health of the population; determina- 
tion of the potential limits and specific ways of 
improving health through influence upon these factors. 
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The first aspect of this problem has not yet been resolved 
in general form: Thus far, the only knowns we have to 
work with are assessments of the influence of specific 
environmental factors on specific indicators of public 
health [5]. Most of the available information has to do 
with the higher incidence of cancer. Thus, communica- 
tions have been published regarding the higher sisk of 
development of hepatic angiosarcoma in people exposed 
to vinyl chloride at work [6] or living near sources of 
atmospheric contamination by this substance [4]; 
regarding the higher risk of death from cancer of the 
urinary bladder as a result of an elevated concentration 
of trihalogen methanes (chlorination products) in 
drinking water [10]. Other examples are a higher fre- 
quency of genital defects in nervous system development 
as a result of atmospheric pollution by vinyl chloride [8]; 
a greater percentage of newborn infants with lower body 
weight or other abnormalities in the group of people 
eating food contaminated by polychlorinated biphenyls 
[7]. The increase in relative risk of one or several 
pathologies can be evaluated quantitatively in many of 
these studies; however, the problem is that what ts 
usually evaluated is not the integral influence of the 
environment in the given location, but only the role of 
some particular factor. Consequently the question we 
posed remains unanswered. This is why a tendency 
toward evaluating the influence of the entire complex of 
environmental factors on health can now be noted in 
ecological epidemiology [3]. 


A specialized system was created in our country in 1982 
to reach the objectives of evaluating the environment's 
dangerous influence on health—the “Health” Auto- 
mated Government Information System (AGIS), the 
objectives of which included clarifying the quantitative 
relationships in the interaction between environmental 
factors and health, monitoring the health of the popula- 
tion in connection with environmental pollution, and 
evaluating and developing recommendations on 
reducing the risk of exposure to environmental factors. 


The system’s database on the environment contained 
information on the condition of the air of cities (average 
monthly concentrations of pollutants, determined by the 
State Hydrometeorological Service at permanent sta- 
tions in the city), on meteorological conditions, on 
drinking water quality, and on noise. 


Population morbidity and mortality indicators and the 
weight and height characteristics of newborn infants 
were used to characterize health. 


It was assumed that by aralysis of the accumulated data 
and use of the analysis results to prepare management 
decisions, the system would help to improve the envi- 
ronment in cities by permitting adoption of measures 
reducing the dangerous influence of the environment on 
man in specific cities and in the country as a whole. 


In 10 years of operation the system was gradually joined 
by 80 cities in Russia, 27 in Ukraine, 9 in Belarus, 6 in 
Kazakhstan, 9 in Uzbekistan, 2 in Lithuania, 2 in Latvia, 
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3 in Estonia, | in Kirgiziya, 3 in Turkmenistan, 4 in 
Tajikistan, 3 in Azerbaijan, 3 in Armenia, 2 in Georgia 
and 5 in Moldova. 


The accumulated data (to 1989 inclusively) made it 
possible to follow the trends in change of the urban 
morbidity rate and to carry out compurative analysis in 
individual cities, groups of cities and republics, to single 
out the cities with the highest morbidity rates and 
pollution, to subsequently include them on a priority list 
for deeper local research, and to develop priority mea- 
sures for changing the sanitary and hygienic situation in 
the city. 


For example the system's data for 1987-1989 were used 
to single out Russian cities that are unfavorable due to 
elevated incidence (for a period of a number of years) of 
respiratory diseases (1.3-1.5 times higher than the 
average for 80 Russian cities) and skin diseases (2 or 
more times higher) in children. These cities are Lipetsk, 
Stavropol, Novocherkassk, Elektrostal, Berezniki 

Monchegorsk, Serpukhov, Severodvinsk and Izhevsk. 


An analysis of the incidence of respiratory diseases in the 
adult population (15-59 years, with the indicators age- 
standardized) in this same penod revealed the highest 
levels in Stavropol, Leningrad and Berezniki (the 
average morbidity of 80 Russian cities was exceeded by 
1.5 or more times), and Norsk, Novocherkass and 
Arkhangelsk (the average was exceeded by |.3-1.5 
times) 


The highest incidence of malignant neoplasms (| 5-59 
years, age-standardized indicators) in this penod was 
revealed in Norsk and Orenburg (where the average was 
exceeded by two or more times), and Krasnoyarsk. 
Arkhangelsk. Stavropol. Novocherkassk. Novodvinsk 
Izhevsk and Bereznik: (where the average was cxceeded 
by | 5-2 tomes) 


We are deliberately presenting data only up to | 989- 
1990. because after this. the indicators of recorded 
morbidity (that 1s, the number of visits to therapeutic 
institutions, data on which are fed to the AGIS) under- 
went an abrupt decline This abrupt change was the 
result of purely social factors (»n particular. change 1m the 
structure of the carsting network of therapeutic institu- 
tions) Consequently it became impossible to properly 
compare data obtained before and after this time. or 
derive dynamic series covering this penod 


Besides descriptive analysis. the system's materials 
permit investigation of quantitative interrelationships 
between environmental characteristics and public 
health 


Thus, interrelationships between air pollution parame- 
ters, weather conditions and drinking water quality 
indicators on one hand and morbidity were studied in 33 
cities on the basis of materials of the information system. 
Complexes of chemicals which are encountered most 
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often in the air and drinking water of cities and which are 
closely interrelated were isolated by the methods of 
factor analysis. 


An analysis of the interrelationships of the indicated 
complexes and morbidity established that higher levels 
of these chemicals are significant correlated (p<0.05) 
with a high incidence of certain groups of diseases in the 
population. Methodological a) proaches to establishing 
the thresholds of the influence of chemicals in these 
complexes beyond which a statistically significant rise in 
the population’s morbidity rates occurs were deter- 
mined. It was found that the thresholds beyond which 
significant growth of morbidity is revealed are concen- 
trations of 0.15 mg/m’ for suspended solids, 0.04 mg/m? 
for nitrogen dioxide, and 1.4 mg/m? for carbon mon- 
oxide (annual averages) when they are present together 
in the atmosphere. 


‘he obtained results were found to remain stable in a 
ck of the thresholds for another sample—the infor- 
ystem’s data on 100 cities. 


1 @Stigation of the quantitative laws governing 
iaterrelationships between environmental and health 
parameters using the accumulated database is con- 
tinuing and expanding, other researchers are being 
attracted to this work, and new methods are being 
employed 


Obviously now that the system has been in operation for 
3-5 years, the question as to practical application of the 
obtained results to a specific city 1n order to improve the 
city environment and the health of the population (that 
is, the second of the aspects of the problem of the 
environment’s influence on health noted above) assumes 
the forefront For example, factering out the contribu- 
tion of individual! pollutants to cnange in health param- 
eters, and as a result, determining the list of 
environmental factors presenting the greatest danger to 
health. revealing the most dangerous production opera- 
tions, and developing corresponding measures to signil- 
icantly improve the city environment (from the 
standpoint of its influence on public health) 


Both world and domestic expenence indicates that in 
order to attain these objectives, we would need to carry out 
a comprehensive analytical expert evaluation of the health 
of the population of a specific city. together with making a 
detailed description and analysis of the environment. In 
this case the principal task would be to evaluate the 
influence of the complex of environmental factors on 
public health (with regard for an integral health character- 
istic) of the specific city, and mandatonly isolate the 
pnonty problems of health and environment. 


In this case data of just the “Health” AGIS information 
system are clearly not enough. To reach our objective, we 
would need to make use of the most diverse information 
concerning the environment and public health in the 
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particular city: official statistics, information from spe- 
cialized information systems, the results of extensive 
hygienic research conducted in cities with a poor ecolog- 
ical situation, and so on. 


This approach was tested out during work in Nizhniy 
Tagil [2]. Thus, the health of the population was ana- 
lyzed in this city using demographic characteristics and 
morbidity indicators. In this case information on the 
basis of which the analysis was made (data from medical 
reporting documents, so-called official statistics, and 
information from the “Health” AGIS specialized infor- 
mation system) made it possible to arrive at a general 
characterization of the health of the city’s population, 
the morbidity dynamics of individual groups of diseases, 
and their tendencies for change. 


During analysis of air pollution, the main pollutants 
were “inventoried,” after which the substances that are 
dangerous to human health were selected using different 
evaluation criteria (examination of danger classes, carci- 
nogenicity, mutagenicity etc.). A list of substances in the 
air of Nizhniy Tagil recommended for control was drawn 
up. The most diverse information sources were used in 
the analysis: information submitted by enterprises 
(Volume PDV [not further identified] for enterprises, 
Form 2TP “Air’’), data on the particular features of the 
production processes of the city’s enterprises, the results 
of actual measurements (concentrations of pollutants 
according to data of the hydrometeorological service and 
departmental laboratories), and information on chem- 
ical processes by which substances transform in air. 


The quality of drinking water in the city and the system 
in place for hygienic monitoring of the latter and the 
water use system as a whole were evaluated. Priority 
indicators and water use conditions creating problem 
situations were revealed and evaluated as potential risk 
factors to public health. Soil contamination was 
analyzed additionally. 


The comprehensive analysis made it possible to reveal 
and substantiate the pnority problems of the city that 
had to be solved both through emergency measures and 
under long-term programs. An attempt was made in the 
concluding part of the work to use the analysis results 
and lay the foundation for subsequent development of a 
targeted program for improving the health of the people 
and the state of the environment with regard for the 
established pnorities 


We would like to emphasize once again the three prin- 
cipal features of this kind of work: An integrated and 
fullest possible evaluation of the health of the population 
is the starting point of the research. It (and not change in 
the level of pollutants and other environmental charac- 
teristics) must serve subsequently as the effectiveness 
criterion of practical measures, the planning of measures 
to improve the environment and health begins with 
isolating the priority problems and correspondingly 
focusing on a few of the isolated directions; a particular 
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city (and not the situation in the country as a whole or in 
a large region) is the object of research. 


All of this corresponds with the modern strategy of the 
WHO European Regional Bureau in the area of raising 
the level of public health [1,9], and it is consistent with 
the so-called risk concept, which is assuming increasingly 
stronger positions in ecological policy [3]. 


In this way, an integrated approach is established to 
evaluating the dangerous influence of the environment 
on man, owing to which we are able to avoid the 
situation in which improvement of the parameters of one 
environment may be accompanied by worsening of the 
quality of another environmental component. 


However, as was noted above, the WHO strategy utilizes 
one other significant principle: constant health moni- 
toring with the goal of evaluating the effectiveness of 
work done and adjusting the plans appropriately (this is 
one of the components of “goal-assisted planning’’). 


Discussing the specific programs of improving the health 
of cities, we need to mention the numerous purely 
administrative problems associated with organizing the 
improvement work, finding sources of financing, orga- 
nizing interdepartmental coordination (inasmuch as no 
integrated program can be carried out within the frame- 
work of just a single administrative structure) and so on. 
These problems are especially acute in our country 
today. 


In light of the above, it seems to us that the principles 
embodied in the “Healthy Cities” project of the WHO 
European Regional Bureau [9] would be an optimum 
approach to developing programs to improve Russian 
cities. This project was presented in 1986 as a means of 
implementing the principles of the “Health for All” 
program on a local level. It was at that time that the 
“Healthy Cities’ movement, in which 11 European 
cities took part initially, began. 


Programs to improve the health of cities created on the 
basis of the approaches embodied in the “Healthy 
Cities” project are characterized by a consistently inte- 
grated approach to health. They make it possible to 
reveal priority problems in the health of the given city’s 
or region's population, to evaluate the effectiveness of 
measures, and to develop and follow the most rational 
line of behavior both in the medical and in the economic 
aspect of the problem. 


As 1s noted in the handbook on development of local 
projects [10], the “Healthy Cities” project has three 
main goals: intensifying support to implementation of 
the principles of the “Health for All” program by local 
authorities and the public, promoting development of 
new models of the policy of a healthy society; spreading 
and introducing these models to cities covered by the 
WHO European Regional Bureau. 


The project is based on a picture of the present condition 
of a city, and on the picture of what a “healthy city” 
could be. In this case the city is viewed as an integral 
developing organism. 
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Special mention should be made of the fact that within 
the framework of this project, a “healthy city” is defined 
not so much as a result of activity but as a process. A 
general definition of a “healthy city” is “a city that 
improves its environment and distributes its resources in 
such a way that people could help each other fully reveal 
their potentials” [9]. 


In and of itself, the ‘Healthy Cities” project is mainly a 
description of the basic principles of action. It calls for 
development of a specific plan for each city that joins 
this movement. One of the main features of the plan is a 
rigid orientation on local conditions, to which the basic 
principles of ‘‘Healthy Cities” and the strategy of 
‘Health for All” are adapted. 


The experience of implementing the “Healthy Cities” 
project reveals six common traits inherent to all local 
projects. An orientation on the health of the population 
is the basis of the project. The priorities of the project 
are: to improve health and prevent disease; to influence 
the policy of city authorities in all areas having a bearing 
on the health and welfare of the population; to create 
organizational mechanisms of interdepartmental coop- 
eration; to encourage wide participation by the public; to 
constantly seek and introduce new methods and produc- 
tion procedures; the end result of the project is to shape 
city policy and public opinion with an orientation on 
public health. 


It would not be difficult to note that the project lays 
emphasis on local initiative, and on avoiding bringing in 
central state structures of public health and the ecolog- 
ical service unless absolutely necessary. At the same time 
the “Healthy Cities” project has its own centers, which 
play the role of coordinating and, primarily, consultative 
bodies. This also provides tangible advantages, inas- 
much as in the current situation of decentralization and 
reduction of control by ministries, the improvement 
project would be unable to reach its goals if it is imple- 
mented only from above, through the ministries or by 
way of imposition of measures through legislation. 
Locally implemented public health development 
projects are a powerful means of influence upon the 
processes of reform. 


The “Healthy Cities” project is obviously one of the 
most effective mechanisms of successful implementation 
of health improvement policy in cities. Putting its main 
accent on the specific conditions of the places where 
people live and work, the project provides help in 
implementing effective measures directed at improving 
the environment and reducing its dangerous influence on 
human health. In this aspect the main goal of the 
“Healthy Cities” project 1s to broaden the possibilities of 
municipal authorities and the population of cities in 
solving problems associated with protecting health and 
the environment. This pertains fully to financing of the 
project as well: Under currently existing conditions it 1s 
easier to find sources of financing locally, especially 
given the growing interest of both local authorities and 
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the society in improving the health of the city (improve- 
ment programs of one form or another are already being 
implemented in a number of cities). 


This project is currently being carried out within the 
framework of both the WHO network (35 European 
cities) and national networks. An important aspect of the 
activity of these networks is information exchange, dis- 
semination of accumulated experience, and assistance of 
various kinds to cities joining the project. A particular 
goal in this case is to create an ideal image, a kind of 
healthy dream city, and stimulate universal support to 
attaining this dream. 


The first five-year stage of the project has just come to an 
end. One of the paths being traveled by cities that have 
joined the project for the first time is that of carrying out 
targeted projects concerning priority health problems in 
the city. 


St. Petersburg is one of the Russian cities participating in 
the project. Participation in the project has allowed the 
city to address, under today’s difficult conditions, the 
problems of protecting the health of mothers and infants 
within the framework of a specific targeted project 
supported by the WHO European Regional Bureau. 
WHO has mobilized technical support, at the same time 
that other cities participating in this city’s project have 
provided practical assistance and cooperation. 


With some cooperation from the city of Horsens, Den- 
mark, the city of Pecs, Hungary has begun implementing 
nature protection measures of a major scale to solve 
problems having to do with water quality, the general 
sanitary condition of the city, and waste removal. 


The cities joining the project promise to provide support 
and assistance to the development of public health of a 
new kind, based on the readiness of all of the city’s 
departments to adopt policy promoting maintenance 
and reinforcement of health. This means reducing dan- 
gerous influences and forming environmental conditions 
favoring health. 


The network of cities that has been created is helping 
executives making the policy decisions, specialists, and 
the population to reach agreement regarding the ways 
and means of introducing the principles of attaining 
health for all on the basis of an optimum health improve- 
ment strategy. 


Summarizing the above, it should be said that the time 
has now come to implement integrated programs to 
improve the environment and the health of the popula- 
tion in Russian cities. The city authorities and public of 
a number of cities have already realized this need. Under 
today’s conditions we need an approach that would 
make it possible to organize development and imple- 
mentation of such programs with maximum effective- 
ness (from both the medical and the economic 
standpoint). Experience shows that these conditions are 
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satisfied by approaches oriented on integrated evalua- 
tion of public health (both as the starting point of 
research and as the criterion of the effectiveness of 
practical measures), approaches that call for isolation of 
the priority problems and directions of activity and for 
constant monitoring of public health, and approaches 
that utilize the principles of “goal-assisted planning.” 
The approaches to program development must be max- 
imally flexible, and they should allow adaptation of 
general, time-tested principles to local conditions. The 
projects must be oriented on a specific city (or region 
with approximately identical living conditions), they 
must be based on the results of a comprehensive study of 
the local situation, and they must rely on local activity 
(both of the authorities and of the enterprises and 
public). These conditions are satisfied by the “Healthy 
Cities” project of the WHO European Regional Bureau. 
Also, informational, organizational and other support 
can be obtained from it for local projects. Work experi- 
ence on this project already accumulated in a number of 
countries also has important significance. It would seem 
that further efforts to upgrade the health and environ- 
ment of Russian cities should be carried on within the 
framework of the “Healthy Cities” project. 
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Problems of Birth Control in Russia 


957C0059F Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian 
No 5, Sep-Oct 94 pp 32-35 


[Article by T. L. Kharkova, Institute of Statistics and 
Economic Research, Russian State Committee for State 
Statistics, UDC 314.3(470)] 


[FBIS Translated Text} Little has been done in Russia in 
comparison with the world’s developed countries to 
study the problems of birth control. Much attention is 
devoted in developed countries to the legal, ethical and 
psychological aspects of this problem. In our country, 
where abortions became psychologically fully acceptable 
long ago, the debates associated with this issue do not as 
a rule extend beyond the framework traditional to med- 
icine and social hygiene. The purpose of these debates is 
basically only to clarify the causes which, if corrected, 
would allow a woman to have a child rather than 
resorting to artificial abortion. The opinion used to be 
widespread that reducing the frequency of abortions 
would automatically lead to an increase in the birth rate. 
Medical workers, sociologists and demographers 
adhered to this point of view for a long time. It was only 
in the last decade that it was finally recognized that 
abortions are not so much a medical as a social problem, 
and that solving it by prohibiting abortions 1s not 
possible [1.6.7]. 


Prior to the late 1970s, the evolution of Russia’s birth 
rate reflected a gradual transition to a universal domi- 
nance of a two-child family. Birth control became prac- 
tically universal [5]. In contrast to the Asian republics of 
the former Soviet Union, Russia was numbered among 
developed countries in relation to its birth rate by as 
early as the 1960s. According to data of the United 
Nations, in 1991 the overall birth coefficient was 1.9 in 
developed countnes, 4.4 in developing countries (not 
including North Korea), |.7 in Russia and in the Central 
Asian republics, from 3.7 (Kirgiztya) to §.! (Tajikistan) 
[4.14] 


Unfortunately birth control 1s being achieved not by 
modern methods of contraception, but by artificial abor- 
tion. According to published statistics the frequency of 
abortions 1s significantly higher in Russia than in most 
countries of the world (Table |). This can be seen most 
accurately in a comparison of the overall abortion 
coefficients [2,3,10] 
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Table 1. Total and Overall Abortion Coefficients in Russia and Some European Countries 















































C ountry! Year Number of Abortions Per 1,000 Overall Abortion Coefficient” 
Women 15-49 Years Old 

FRG 1990 5.1 0.474 
Austria 1988 7.7 0.284 
Finland 1988 10.2 0.364 
Italy 1989 11.5 0.65° 
Great Britain 1989 12.9 0.42 
France 1988 13.8 0.52 
Norway 1990 14.7 0.515 
Denmark 1989 16.5 0.56° 
Sweden 1990 18.3 0.65% 
Hungary 1990 35.6 1.24 
Czechoslovakia 1990 50.0 1.44¢ 
Yugoslavia 1988 58.6 2.008 
Bulgaria 1990 67.2 1.79¢ 
Russia 1992 95.5 3.475 

















1. Countries are arranged in order of increasing total abortion coefficient. 








2. Blayo's estimate [8,9]: a—1986; b—1988, c—1989; d—1990. Source: [8,9,12, 13]. 





Indicators characterizing planning of the number of 
children in the family and the timing of their birth, and 
use of particular resources and methods of preventing 
unwanted conception or birth must be organically 
included in the system of demographic, social and 
hygienic indicators adequately characterizing the 
methods and resources of birth control. However, they 
may be obtained only from the materials of social 
surveys 


Such a survey was conducted in 1988 in St. Petersburg 
and Kaluga’. The program of the survey accounted for 
both world and domestic experience, as well as features 
peculiar to Russia. A sum total of 4,797 women were 
surveyed, to include 1,813 women 18-49 years old 


selected randomly at their place of residence (residents), 
1.556 women surveyed in a maternity hospital after 
childbirth (childbearing women), and 1,428 women in 
the hospital after artificial abortion (women after abor- 
tion). In demographic respects Russia 1s relatively homo- 
geneous, and territorial differences are insignificant, if 
we disregard specific regions, the population of which ts 
a small proportion in Russia. St. Petersburg and Kaluga 
are typical Russian cities, and therefore many of their 
social and demographic characteristics (Table 2) are 
consistent with official statistics for the country as a 
whole, and despite the local nature of the survey, its 
results may be considered to be a sufficiently good 
reflection of the situation in cities of European Russia 





Table 2. Social and Demographic Characteristics of Surveyed Women 


Indicator Residents 
; 
Ages 
ip to 25 years 18.2 
»4. 14 vears 4) 3 
48 vears and older 9 § 
Marital status 
married 80 $ 
including 
registered 76 § 
unregistered 40 


ChildBearing VW omen Women After Abortion 


& 
> 

419 on 
> 

$10 s] 

] IRA 

OUR ay’ s 
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ROS 9 § 
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Table 2. Social and Demographic Characteristics of Surveyed Women (Continued) 
Indicator Residents | ChildBearing Women | Women After Abortion 
% 
Marital status: (continued) 
unmarried 19.5 6.2 12.5 
Including: 

never married 8.1 2.1 6.9 
widowed 1.8 0.0 0.8 
divorced 9.6 0.8 4.8 
intending to marry 3.3 
child's father 














The questionnaires used in surveying women of each of 
the three groups contained 23 questions, and they dif- 
fered only in some of their wordings with regard for the 
particular features of the surveyed groups. The question- 
naires contained questions pertaining both to facts of 
reproductive biography and to the opinion of the women 
regarding problems of contraception. 


World experience shows [11] that estimates of the 
number of wanted, untimely and unplanned pregnancies 
and their outcomes illustrate the currently evolved birth 
control situation rather well. In the survey, women were 
asked the question: “Did you want a child before you got 
pregnant?” The possible answers were as follows: for 
childbearing mothers—‘I wanted one right away,” “I 
wanted one, but later,” “I didn’t want one, but when I 
became pregnant I changed my mind for certain rea- 
sons’; for women after abortion—“‘I didn’t want one at 


1.” “ 
,’ 


al I wanted one, but later,” “‘] wanted one, but when 
I became pregnant, | changed my mind for certain 
reasons.” If a childbearing mother replied that she 
“wanted one right away,” and a woman after abortion 
replied that she “wanted one but changed her mind on 
becoming pregnant,’ we assumed that in this case the 
given pregnancy was planned—that is, wanted. But if 
childbearing mothers and women after abortion replied 
that they “wanted one, but later,” such pregnancies were 
treated as untimely. Pregnancies were treated as 
unplanned if the childbearing mother responded that she 
“didn’t want one, but changed her mind for certain 
reasons,” and if a woman after abortion responded that 
she “didn’t want one at all.” The structure of the total 
number of pregnancies and their outcomes were evalu- 
ated indirectly on the basis of these data. In accordance 
with the responses of the women, these data were sorted 
into wanted, untimely and unplanned (Table 3). 





Table 3. Distribution of Wanted and Unwanted Pregnancies (%) According to Surveys Conducted in Some Countries 


sallcamindaanananes Patient . 
Indicator | Russia | Belgium | France | Netherlands USA | Hungary 
Years 
sioinagpenennesiioenipeneeies ' { 
| 1988 1975-1976 | 1977-1978 1975 | 1976 | 1977 
+ . = — . } 
Pregnancies | | 
t t + 
wanted 7 71 61 80 69 65 
t + + + + + 
untimely 26 21 23 18 I | 
t T ? + + + 
unplanned 7 i] 16 ? 10 4 
t + + + + + 
Births 
+ ; + + + 
wanted 6) 1 64 RI hh ‘ 
; + + t + + 
untimely 23 21 25 18 24 14 
+ + + + + + 
unplanned 10 8 i / 4 


- - 
Note Source Russia—own research, other countres—world birth rate survey |! 1) 





Comparison of data obtained in our research with 
some data trom developed countnes showed that the 
proportion of children born that are wanted differs 
little. There 1s the fundamental difference that in our 
country, wanted pregnancies represent a little more 
than 30 percent of all pregnancies, while in Hungary, 


France, Belgium and the USA for example the propor- 
tion 1s 69 percent, and in the Netherlands it 1s 80 
percent. In our country there are another 170 
unwanted (untimely and unplanned) pregnancies for 
every 100 wanted pregnancies, while in Western coun- 
tries there are around 40 
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Analysis of the reproductive intentions and the practice 
of their realization showed that as the number of chil- 
dren increases, the proportion of wanted pregnancies 
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diminishes significantly: from 60.2 percent for women 
with no children to 14.5 percent for women who already 
have two children (Table 4). 





Table 4. Reproductive Intentions of Women and Pregnancy Outcome (%) Depending on Number of Children Already in 
























































Family 
Intentions of Women All Women Women With No Children Women With 
One Child Two Children Three or More Children 
Wanted pregnancies 36.8 60.2 36.9 14.5 21.5 
ending in: 
births 26.2 51.1 23.8 6.3 11.8 
abortions 10.6 9.1 13.1 8.2 9.7 
Untimely pregnancies 25.6 29.8 29.8 15.9 13.9 
ending in: 
births 8.8 19.0 6.8 2.3 2.8 
abortions 16.8 10.8 23.0 13.6 | 
Unplanned pregnancies 37.6 10.0 33.3 69.6 64.6 
ending in: 
births 4.1 3.5 49 2.9 6.9 
abortions 33.5 6.5 28.4 66.7 $7.6 
All pregnancies ending in: 
a births en 39.1 73.6 35.5 11.6 21.5 
— abortions. T6009 26.4 64.5 88.4 78.4 




















Although it 1s rare for women to refuse to have one child, 
a little over 25 percent with no children do interrupt 
pregnancy for one reason or another with 17.5 of the 
cases being pregnancies that were not planned at all or 
were planned for later on. In other words it may be 
assumed that if a woman does not have a child but wants 
one at the moment, in 85 percent of cases her pregnancy 
will end in childbirth, but if she does not intend to have 
children, only 30 percent of pregnancies will end in 
childbirth. Women with one child distribute themselves 
into three equal groups: One-third of them wanted a 
child mght away, one-third wanted to postpone having 
children, and one-third didn’t want having children at 
all 


It stands to reason that no matter how ideal and effective 
the use of contraception might be, the proportion of 
unwanted and untimely births and a certain number of 
abortions will still occur. For practical purposes there are 
always families that wanted a child but then changed 
their minds later on for one reason or another. In 
addition the practice of using contraception is never 
ideal, there are always people who ignore the recommen- 
dations for one reason or another, and cases of failure of 
contraceptives occur, and then the arising pregnancy 1's 


usually interrupted by artificial abortion. Consequently 
the goal is not to reduce the number of abortions to zero 
but to minimize them. 


Many women in Russia resort to abortion not because 
they do not want to have any more children but in order 
to postpone having children. According to the obtained 
data 2-5 percent of women who had three children had 
an abortion before the first child; practically a third of 
women (36-38 percent) had abortions between the first 
and second child, and almost half of women underwent 
at least one abortion between their second and third 
child. Over half of women who had only two children 
had abortions between the first and second child. 


It stands to reason that the fact of use or nonuse of 
contraception 1s not sufficiently informative. The anal- 
ysis could be deeper if information were available on the 
frequency, regularity and time of use of each method. 
Nonetheless, study of responses to the question as to 
knowledge and use of certain forms of contraception at 
the present time or in the future makes it possible to 
determine the frequency of use of a particular form of 
contraception by women (Table 5). In order for the data 
of Table 5 to reflect the situation in the entire popula- 
tion, and not in some specific group (childbearing 
mothers, women after abortion), data typical of the 
resident sample were analyzed 
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Table 5. Knowledge and Use of Different Resources and Methods of Contraception by Women (Residents) 


























Resources and Methods of Contraception Aware of Them | Currently Being Used | Intend to Use Them in the Future 
% 
Syringing 90.2 14.7 11.9 
Male condom 97.5 16.9 13.0 
Rhythm method 91.9 24.4 21.8 
Coitus interruptus 90.9 18.4 8.7 
Intrauterine devices 94.2 24.4 40.0 
Oral contraceptives 81.0 3.3 5.7 














Today the proportions of persons using both traditional 
and modern resources and methods of contraception are 
approximately identical. This situation may persist into 
the immediate future: 39.3 percent of women intend to 
use traditional contraceptive resources, while 42.9 per- 
cent intend to use modern ones, the effectiveness of 
which 1s many times greater [6]. The proportion of 
women intending to use modern methods of contracep- 
tion iS greater among married women than among 
unmarried women. 


Among traditional methods, preference is given to the 
rhythm method. This may possibly be associated with 
the fact that it does not require regular visits to either a 
physician or a pharmacy, it does not require any outlays, 
and when due accuracy is maintained, it is sufficiently 
effective. 


Among modern contraception resources, surveyed 
women showed preference for intrauterine devices 
regardless of age. This may be associated with better 
information on intrauterine contraception, or it may be 
that it is psychologically more acceptable for our women 
because given that they are so burdened by everyday 
problems, it 1s simpler to see a doctor once and solve the 
problem of preventing unwanted pregnancy for a long 
period of time. Oral contraceptives have not yet enjoyed 
wide use in Russian cities: Besides being expensive and 
irregularly supplied to the pharmacy network, a serious 
prejudice against them also has significance. Only 
around 2 percent of women using contraceptives feel 
that oral contraceptive resources are not harmful to 
health. Women responded most often that they used 
particular contraception resources at the advice of 
acquaintances, and not a doctor. 


Apparently some changes occurred 1n the last 2-3 years 
in the structure of contraception resources employed, in 
the direction of a higher proportion of more-effective 
resources. This may be concluded from the fact that the 
abrupt decline in the number of births that occurred 
after 1990 was not accompanied by an adequate increase 
in the number of abortions. Voluntary sterilization may 
be possible in the future, performed most likely on 
women at first 


Analysis of the subjective evaluations of resources and 
methods of contraception given by women showed that 


they feel syringing, as well as coitus interruptus and use 
of a condom to be the most inconvenient to use, regard- 
less of marital status, while intrauterine devices and oral 
contraceptives were found to be the most convenient. 
Around one-third of women feel that both coitus inter- 
ruptus and use of condoms lessen sexual satisfaction. 


A sexual revolution is occurring in Russia as in all 
developed countries of the world, though with a some- 
what later start. One of the elements of this revolution is 
liberalization of sexual behavior among the young. 
Unfortunately knowledge of contraceptive practices lags 
behind this process. Consequently while the total 
number of abortions is decreasing, an increase in their 
frequency can recently be noted among juveniles. The 
negative consequences of abortion, especially among 
juveniles, are much more serious and are encountered 
more often than with the use of modern contraception. 


In many cases women not wishing to have children 
inadequately assess the risk of becoming pregnant, 
feeling it to be either low or practically nonexistent. They 
do not use contraceptives, which leads to unwantede 
pregnancies, 80 percent of which end 1n abortion. 


Joint analysis of reproductive intentions and of the 
subjective assessment of pregnancy risk in the absence of 
preventive measures, and of data on use of contracep- 
tives, showed that sensible reproductive behavior 1s 
typical only of a little more than half of the surveyed 
women (58.8 percent). There 1s no logical contradiction 
in the combination of answers to questions regarding 
intentions to have children, use of contraceptives and 
assessment of pregnancy risk: If a woman intends to have 
a child, she does not use a contraceptive. if a woman 
does not intend to have a child in the immediate future 
and assesses the pregnancy risk sufficiently high, she uses 
contraception. In the remaining 41 percent of women 
contradictions are encountered in the responses. It 1s 
these contradictions that must be accounted for when 
analyzing the birth rate: If a woman has a child, this does 
not mean that she wanted it initially, and on the other 
hand, recognizing pregnancy to be wanted does not 
always mean that it will end in childbirth 


The statistics of recent vears show that surgical abortion 
is Substituted in part by termination of pregnancy in 
early stages by vacuum aspiration, which makes the 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















JPRS-UST-94-036 
22 December 1994 


statistics On unwanted pregnancies even less informa- 
tive. Selective surveys, which must be conducted regu- 
larly, remain the sole source of adequate information. As 
the survey showed, introduction of modern contracep- 
tion depends not so much on the availability and acces- 
sibility of the corresponding resources, as on the desire 
to use them, on general and hygienic culture. Formation 
of the corresponding sets and behavioral habits must be 
a natural element of general and social hygienic culture. 
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Research and the Central Scientific Research Laboratory 
of Medical Demography (authors: L. Ye. Darskiy, T. L. 
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